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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a charge pump circuit in which a 
transistor being a constitutional element is not destroyed by over voltage even at 
the time of a burn-in test a leakage current never be made to flow in a junction 
part of a transistor. 

SOLUTION: In this charge pump circuit in which double voltage rectification is 
performed by a first clock, a second clock, and a third clock, the device is 
constituted so that the device has a leakage current suppressing circuit in which 
boosting voltage is outputted, the third clock is outputted with amplitude of 
boosting voltage is outputted at the time of normal operation, the third clock is 
outputted with amplitude being that of external power source voltage or less at 
the time of a burn-in test. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The 1st capacitor for pressure up into which the 1st clock which 
consists of a predetermined period is inputted, The 2nd capacitor for pressure up 
into which the 2nd clock with which said 1st clock becomes high-level within the 
period of a low level is inputted, The 3rd capacitor for pressure up into which the 
3rd clock with which said 1st clock becomes high-level within a high-level period 
is inputted, The output clock of said 1st capacitor for pressure up is inputted, and 
ON/OFF of is done according to the output clock of said 3rd capacitor for 
pressure up. The 1st transistor for outputting a pressure-up electrical potential 
difference higher than the external power electrical potential difference supplied 
from the outside, The output clock of said 2nd capacitor for pressure up is 
followed. ON / the 2nd transistor for turning off and carrying out bias of the output 
voltage of said 1st capacitor for pressure up on an external power electrical 



potential difference, The output clock of said 2nd capacitor for pressure up is 
followed. ON / the 3rd transistor for turning off and carrying out bias of the output 
voltage of said 3rd capacitor for pressure up on an external power electrical 
potential difference, The output clock of said 3rd capacitor for pressure up is 
followed. ON / the 4th transistor for turning off and carrying out bias of the output 
voltage of said 2nd capacitor for pressure up on an external power electrical 
potential difference, **** and said 1st clock, said 2nd clock, and said 3rd clock 
perform double ******. It is the charge pump circuit which it is the charge pump 
circuit which outputs said pressure-up electrical potential difference, and said 3rd 
clock is outputted with the amplitude of said pressure-up electrical potential 
difference at the time of the usual actuation, and has the leakage current control 
circuit where said 3rd clock is outputted with the amplitude of said external power 
electrical potential difference at the time of a burn in test. 
[Claim 2] Said leakage current control circuit is a charge pump circuit according 
to claim 1 which has the buffer circuit which changes and outputs said 3rd 
inputted clock to the amplitude equal to the supply voltage supplied, the 5th 
transistor which supplies said pressure-up electrical potential difference to said 
buffer circuit as said supply voltage at the time of the usual actuation, and the 6th 
transistor which supplies said external power electrical potential difference to 
said buffer circuit as said supply voltage at the time of a burn in test. 
[Claim 3] The 1st capacitor for pressure up into which the 1st clock which 
consists of a predetermined period is inputted, The 2nd capacitor for pressure up 
into which the 2nd clock with which said 1st clock becomes high-level within the 
period of a low level is inputted, The 3rd capacitor for pressure up into which the 
3rd clock with which said 1st clock becomes high-level within a high-level period 
is inputted, The output clock of said 1st capacitor for pressure up is inputted, and 
ON/OFF of is done according to the output clock of said 3rd capacitor for 
pressure up. The 1st transistor for outputting a pressure-up electrical potential 
difference higher than the external power electrical potential difference supplied 
from the outside, The output clock of said 2nd capacitor for pressure up is 



followed. ON / the 2nd transistor for turning off and carrying out bias of the output 
voltage of said 1st capacitor for pressure up on an external power electrical 
potential difference, The output clock of said 2nd capacitor for pressure up is 
followed. ON / the 3rd transistor for turning off and carrying out bias of the output 
voltage of said 3rd capacitor for pressure up on an external power electrical 
potential difference, The output clock of said 3rd capacitor for pressure up is 
followed. ON / the 4th transistor for turning off and carrying out bias of the output 
voltage of said 2nd capacitor for pressure up on an external power electrical 
potential difference, **** and said 1st clock, said 2nd clock, and said 3rd clock 
perform double ******. Are the charge pump circuit which outputs said pressure- 
up electrical potential difference, and said 1st clock is outputted with the 
amplitude of said external power electrical potential difference at the time of the 
usual actuation. The 1st leakage current control circuit where said 1st clock is 
outputted with the predetermined amplitude lower than said external power 
electrical potential difference at the time of a burn in test, The 2nd leakage 
current control circuit where said 2nd clock is outputted with the amplitude of said 
external power electrical potential difference at the time of the usual actuation, 
and said 2nd clock is outputted with the predetermined amplitude lower than said 
external power electrical potential difference at the time of a burn in test, It is the 
charge pump circuit which said 3rd clock is outputted with the amplitude of said 
pressure-up electrical potential difference at the time of the usual actuation, and 
has the 3rd leakage current control circuit where said 3rd clock is outputted with 
the predetermined amplitude lower than said pressure-up electrical potential 
difference at the time of a burn in test. 

[Claim 4] Said 1st leakage current control circuit, said 2nd leakage current control 
circuit, and the 3rd leakage current control circuit The inverter which carries out 
the reversal output of the inputted clock, and the gate circuit which stops 
actuation of the 5th transistor for outputting the low level of said inverter at the 
time of a burn in test, The charge pump circuit according to claim 3 which has the 
bias circuit which sets the output voltage of the low level of said inverter as a 



predetermined electrical potential difference instead of said 5th transistor at the 
time of said burn in test, respectively. 

[Claim 5] Said bias circuit is a charge pump circuit according to claim 4 which has 
two or more diodes connected to the serial, and the 6th transistor which operates 
instead of said 5th transistor in order to connect at said diode and serial and to 
set the output voltage of the low level of said inverter as a predetermined 
electrical potential difference. 

[Claim 6] The 1st inverter which said 1st leakage current control circuit reverses 
the 1st inputted clock, and is outputted to said 1st capacitor for pressure up, The 
1st gate circuit which outputs the output clock of this 1st inverter, and the clock of 
an inphase at the time of the usual actuation, and suspends the output of this 
clock at the time of a burn in test, It has the 4th capacitor for pressure up by 
which the end was connected to the output of said 1st gate circuit, and the other 
end was connected to the outgoing end of said 1st capacitor for pressure up. 
Said 2nd leakage current control circuit The 2nd inverter which reverses the 2nd 
inputted clock and is outputted to said 2nd capacitor for pressure up, The 2nd 
gate circuit which outputs the output clock of this 2nd inverter, and the clock of an 
inphase at the time of the usual actuation, and suspends the output of this clock 
at the time of a burn in test, It has the 5th capacitor for pressure up by which the 
end was connected to the output of said 2nd gate circuit, and the other end was 
connected to the outgoing end of said 2nd capacitor for pressure up. Said 3rd 
leakage current control circuit The 3rd inverter which reverses the 3rd inputted 
clock and is outputted to said 3rd capacitor for pressure up, The 3rd gate circuit 
which outputs the output clock of this 3rd inverter, and the clock of an inphase at 
the time of the usual actuation, and suspends the output of this clock at the time 
of a burn in test, The charge pump circuit according to claim 3 which has the 6th 
capacitor for pressure up by which the end was connected to the output of said 
3rd gate circuit, and the other end was connected to the outgoing end of said 3rd 
capacitor for pressure up. 

[Claim 7] Claim 1 thru/or the charge pump circuit of six given in any 1 term, and 



the clock generation circuit that generates said 1st clock, said 2nd clock, and 
said 3rd clock, and is outputted to said charge pump circuit, respectively, The 
predetermined programmed voltage generated based on reference voltage is 
compared with said pressure-up electrical potential difference. The signal for 
stopping the oscillation of said clock generation circuit as a status signal, if said 
pressure-up electrical potential difference is larger than this programmed voltage 
is transmitted. The judgment circuit which will transmit the signal for making a 
clock generation circuit continue an oscillation as a status signal if said pressure- 
up electrical potential difference is this below programmed voltage, The booster 
circuit which has the electrical-potential-difference detector which outputs the 
burn-in mode signal which directs a change in the mode corresponding to a burn 
in test when the signal which detects the level of said external power electrical 
potential difference, and directs more than predetermined operating voltage or 
activation of a burn in test is inputted. 

[Claim 8] The booster circuit which has the leakage current control means 
suppressed below to the leak starting potential of the transistor which constitutes 
said pressure-up control section for the maximum electrical potential difference 
produced in the pressure-up control section which outputs the switching signal of 
high tension to said pressure-up section, and said pressure-up control section 
from the pressure-up section which outputs the pressure-up electrical potential 
difference which carried out pressure up of the supply voltage, and said 
pressure-up electrical potential difference. 

[Claim 9] Said leakage current control means is a booster circuit according to 
claim 8 where the rate [ as opposed to / have the 1st mode of operation and 2nd 
mode of operation, and / the supply voltage of said switching signal at the time of 
said 2nd mode of operation ] of a gain is smaller than the time of said 1st mode 
of operation. 

[Claim 10] Said leakage current control means is a booster circuit according to 
claim 9 which makes said rate of a gain small by changing the supply voltage 
supplied to the logic gate which constitutes this leakage current control means. 



[Claim 11] Said leakage current control means is a booster circuit according to 
claim 9 which makes said rate of a gain small by changing the amplitude of the 
clock supplied to this leakage current control means. 

[Claim 12] Said leakage current control means has the 1st mode of operation and 
2nd mode of operation, and is a booster circuit according to claim 8 where the 
loss ratio of said switching signal at the time of said 2nd mode of operation is 
larger than the time of said 1st mode of operation. 

[Claim 13] Said leakage current control means is the booster circuit according to 
claim 12 which enlarged said loss ratio by carrying out the capacitive component 
rate of said switching signal. 

[Claim 14] The pressure-up section which outputs the pressure-up electrical 
potential difference which carried out pressure up of the supply voltage, and the 
pressure-up control section which outputs the switching signal of high tension to 
said pressure-up section from said pressure-up electrical potential difference, A 
leakage current control means to hold down the maximum electrical potential 
difference produced in said pressure-up control section to below the leak starting 
potential of the 1st transistor which constitutes said pressure-up control section, 
The semiconductor memory with which it had the 2nd transistor which constitutes 
the memory section, and said the 1st transistor and said 2nd transistor were 
formed in the same semi-conductor substrate or the same well. 
[Claim 15] The pressure-up section which outputs the pressure-up electrical 
potential difference which carried out pressure up of the supply voltage, and the 
pressure-up control section which outputs the switching signal of high tension to 
said pressure-up section from said pressure-up electrical potential difference, A 
leakage current control means to hold down the maximum electrical potential 
difference produced in said pressure-up control section to below the leak starting 
potential of the 1st transistor which constitutes said pressure-up control section, 
It is formed in a field, the 2nd transistor which constitutes the memory section -- 
having -- said 1st transistor -- the 1st well -- said 2nd transistor -- the 2nd well - it 
forms in a field - having - said 1st well ~ a field and said 2nd well - a well with 



the same field -- the semiconductor memory connected to the potential bias 
means. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the booster circuit which 
generates the pressure-up electrical potential difference which impresses the 
external power electrical potential difference supplied from the outside especially 
to the word line of a semiconductor memory about the booster circuit which 
carries out pressure up. 
[0002] 

[Description of the Prior Art] With semiconductor integrated circuit equipments, 
such as a semiconductor memory in recent years, low-power-izing and the 
improvement in dependability of a component are in drawing by supplying 
pressure lowering or the internal circuitry which needs the internal electrical 
potential difference which carried out pressure up, and generated and generated 
the predetermined internal electrical potential difference by the internal electrical- 



potential-difference generating circuit, not using the external power electrical 
potential difference VCC supplied from the outside as it is. 
[0003] For example, when memory cells, such as DRAM (Dynamic Random 
Access memory), have a capacitor for storage, and a transistor for a switch and it 
uses an N-channel metal oxide semiconductor mold field-effect transistor (an 
NMOS transistor is called hereafter) as a transistor for a switch, the drain of a 
transistor is connected to a bit line, the gate is connected to a word line, and the 
source is grounded through the capacitor for storage. Unless it impresses an 
electrical potential difference only with the threshold electrical potential difference 
VTH higher than source potential to the gate, it cannot be made to turn on here, 
since the transistor for a switch used for a memory cell has the threshold 
electrical potential difference VTH. Usually, source potential needs to impress the 
above (VCC+VTH) electrical potential difference to the gate, in order to change 
between 0 V-VCC, and to make the transistor for a switch turn on. A booster 
circuit is used in order to generate the pressure-up electrical potential difference 
impressed to the gate (word line) of the transistor for the switch of a memory cell 
in this way. 

[0004] On the other hand, the inclination to fall with detailed-izing has pressure- 
proofing of the transistor used with a semiconductor integrated circuit in recent 
years. Therefore, although supply voltage must be lowered, in order to use the 
same power source as ICs, such as TTL (Transistor Transistor Logic), the 
external power electrical potential difference VCC supplied from the outside is left 
as it is, and the approach of lowering the pressure of the external power electrical 
potential difference VCC by the pressure-lowering power circuit prepared in the 
chip, and supplying to an internal circuitry is taken. 

[0005] For example, when the external power electrical potential difference VCC 
is set to 5V, the pressure of the internal electrical power source electrical 
potential difference VINT is lowered by the pressure-lowering power circuit 3.3V. 
In addition, the threshold electrical potential difference VTH of a transistor does 
not carry out a scale down like supply voltage, even if size of a transistor is made 



detailed. 

[0006] By the way, after manufacture of a semiconductor integrated circuit, in 
order to remove initial failure, a burn in test is carried out. In a burn in test, an 
electrical potential difference higher than the usual external power electrical 
potential difference VCC is impressed to the semiconductor integrated circuit 
which is a test objective-ed. Moreover, in DRAM, in order to raise a charge 
maintenance property, bias of the substrate may be carried out to a negative 
electrical potential difference. In such a case, since the electrical potential 
difference adding a part for a pressure-up electrical potential difference and the 
bias to a substrate is impressed to the transistor used for a booster circuit, when 
the electrical potential difference exceeding junction pressure-proofing is 
impressed, it may result in destruction. 

[0007] So, in JP, 6-1 40889, A (the 1st conventional example is called hereafter), it 
had the clamping circuit which clamps a pressure-up electrical potential 
difference, and the clamp control means for changing the clamp voltage, and the 
semiconductor device which prevented junction destruction of the transistor in a 
booster circuit by changing clamp voltage in the time of normal operation and a 
burn in test is proposed. 

[0008] Only when high tension is required (at for example, the time of memory 
access), a booster circuit is operated, when high tension is not required, the 
output of a booster circuit is connected to touch-down potential through a 
clamping circuit, and the electrical potential difference of the pressure-up line for 
supplying a pressure-up electrical potential difference is made in agreement with 
touch-down potential in the semiconductor device indicated by the 1st 
conventional example. 

[0009] With such a configuration, since parasitic capacitance is in a pressure-up 
line, whenever memory access of the booster circuit is carried out, it needs to 
charge the parasitic capacitance of all pressure-up lines, and needs to discharge 
the charge accumulated in the parasitic capacitance of a pressure-up line for 
every access termination. Especially, in a semiconductor memory in recent years, 



since it is in the inclination for a pressure-up line to become long with buildup of 
memory space, parasitic capacitance will become large and the consumed 
electric current of a booster circuit will increase. 

[0010] Moreover, in order to make the charge accumulated in the parasitic 
capacitance of a pressure-up line discharge through a clamping circuit, the loss 
current by this clamping circuit also becomes the factor which makes the 
consumed electric current of a booster circuit increase. And since the output by 
which pressure up was carried out is constituted from a high transistor of current 
serviceability by the reason for the above, in a clamping circuit, a bigger loss 
current than the 2nd conventional example mentioned later will flow. 
[001 1] Furthermore, in order to operate a booster circuit and to charge a 
pressure-up line after that first, at the time of memory access, before the 
electrical potential difference of the word line connected with a pressure-up line 
reaches a predetermined value, time amount will be taken, and an informational 
R/W rate falls at it. What is necessary is just to enlarge capacity of the capacitor 
for pressure up compared with the parasitic capacitance of a pressure-up line, in 
order to make a pressure-up line reach an electrical potential difference 
predetermined in a short time. However, if capacity of a capacitor is enlarged, a 
chip area will increase. 

[0012] In order to solve the problem of such a 1st conventional example, in JP,6- 
153493,A (the 2nd conventional example is called hereafter), the pressure-up 
electrical potential difference was always outputted, and the booster circuit which 
carries out ON/OFF of the connection with a word line by the predetermined 
control circuit is proposed. 

[0013] With the configuration of the 2nd conventional example, since the 
pressure-up line is always charged, the increment in the power consumption 
accompanying the charge and discharge of a pressure-up line can be controlled, 
and the build up time of a word line does not become late. Moreover, since it is 
not necessary to enlarge capacity of the capacitor for pressure up, a chip area 
does not increase. 



[0014] Furthermore, in the 2nd conventional example, since the limiter which 
restricts a pressure-up electrical potential difference was prepared and the 
pressure-up clock armature-voltage control circuit which restricts the output 
swing of the clock driver which drives the clock for pressure up is prepared, the 
power consumption of the booster circuit containing a limiter can be reduced. 
[0015] However, in the 2nd conventional example, since the MOS transistor 
which connected the gate with the drain as diode for rectifying the clock for 
pressure up is used, the voltage drop by diode is large, and since rectifying 
efficiency is bad, the problem that a desired pressure-up electrical potential 
difference is not obtained arises. 

[0016] So, JP, 6-14529, A (the 3rd conventional example is called hereafter) has 
indicated the booster circuit which raised rectifying efficiency by carrying out 
switching operation of the transistor rather than making diode connection of the 
transistor like the 2nd conventional example. 

[0017] Drawing 14 is the circuit diagram showing the configuration of the charge 
pump circuit which the conventional booster circuit has. 

[0018] As shown in drawing 14 , the charge pump circuit which the booster circuit 
of the 3rd conventional example has The 1st inverter 101 which reverses clock 
phiA which consists of a predetermined period, and is outputted with the 
amplitude of the external power electrical potential difference VCC, The 2nd 
inverter 102 which reverses clock phiB which consists of a predetermined period, 
and is outputted with the amplitude of the external power electrical potential 
difference VCC, The 3rd inverter 103 which reverses clock phiC which consists 
of a predetermined period, and is outputted with the amplitude of the pressure-up 
electrical potential difference VBOOT, The capacitors C1, C2, and C3 for 
pressure up connected to the outgoing end of the 1st inverter 101 - the 3rd 
inverter 103, The output clock of the capacitor C1 for pressure up is inputted, and 
ON/OFF of is done according to the output clock of the capacitor C3 for pressure 
up. The NMOS transistor Q1 for outputting the pressure-up electrical potential 
difference VBOOT higher than the external power electrical potential difference 



VCC supplied from the outside, The output clock of the capacitor C2 for pressure 
up is followed. ON / NMOS transistor Q2 for turning off and carrying out bias of 
the output voltage of the capacitor C1 for pressure up on the external power 
electrical potential difference VCC, The output clock of the capacitor C2 for 
pressure up is followed. ON / NMOS transistor Q3 for turning off and carrying out 
bias of the output voltage of the capacitor C3 for pressure up on the external 
power electrical potential difference VCC, According to the output clock of the 
capacitor C3 for pressure up, it has the NMOS transistor Q4 ON / for turning off 
and carrying out bias of the output voltage of the capacitor C2 for pressure up on 
the external power electrical potential difference VCC. It is the configuration 
which performs double ****** and outputs a pressure-up electrical potential 
difference by clock phiA, phiB, and phiC. Here, inverters 101-103 consist of P 
channel transistors P1, P2, and P3 and N channel transistors N1, N2, and N3, 
respectively. Moreover, make into the pressure-up section 111 the block which 
consists of transistors Q1 and Q2 and a capacitor C1 for pressure up, and let the 
block which consists of transistors Q3 and Q4 and capacitors C2 and C3 for 
pressure up be the pressure-up control section 112. 
[0019] Drawing 15 is the wave form chart showing the voltage waveform 
generated in each node of the charge pump circuit shown in drawing 14 . 
Moreover, drawing 16 shows the maximum electrical potential difference 
generated in the nodes A, B, and C to change of the external power electrical 
potential difference of the charge pump circuit shown in drawing 14 , and the 
electrical potential difference VBOOT of Node D shows the set point. Since the 
electrical potential difference VBOOT of Node D is graduated with load carrying 
capacity (un-illustrating) and is controlled by the judgment circuit (un-illustrating), 
supply voltage always turns into an electrical potential difference of the set point 
mostly more than by V1 . 

[0020] Actuation of the charge pump circuit shown in drawing 14 with reference 
to drawing 15 is explained. In addition, although the duty ratio is set up to 50% or 
less in order to prevent a penetration current, by the following explanation, it falls, 



simultaneously clock phiB and phiC also start, and a duty ratio explains clock 
phiB and phiC as the standup of 50%, i.e., clock phiA, / a thing /Fallen and 
carried out. 

[0021] At time of day to, as for the output of inverters 101 and 103, high level and 
clock phiB will be set to a low level by them, if clock phiA and phiC are set to a 
low level, and the output of an inverter 102 becomes high-level. At this time, 
transistors Q2, Q3, N1, P1, and N3 turn on, and Q1, Q4, P1, N2, and P3 turn off. 
[0022] The high-level output of an inverter 102 is added to the capacitor C2 
charged by supply voltage (it is hereafter described as VCC), and Node B serves 
as 2VCC(s). Since inverter 101 edge of a capacitor C1 discharges to a low level, 
the potential of Node A falls for a moment, but if electrical-potential-difference 
2VCC of Node B is supplied to the gate of a transistor Q2, since a transistor Q2 
turns on, the node A of a capacitor C1 will be gradually charged by VCC. 
[0023] Similarly, since transistors Q3 and N3 turn on, the node C side of a 
capacitor C3 is charged by the pressure-up electrical potential difference VBOOT 
which is the output of a charge pump circuit, and the other end discharges to 
touch-down potential. 

[0024] At time of day t1 , if low-level and clock phiB becomes high-level, as for the 
output of inverters 101 and 103, it will become high-level, and as for the output of 
an inverter 102, clock phiA and phiC are set to a low level. At this time, 
transistors Q2, Q3, N1, P1, and N3 turn off, and Q1, Q4, P1, N2, and P3 turn on. 
[0025] The high-level output of an inverter 103 is added to the capacitor C3 
charged by VBOOT, and Node C serves as VCC+VBOOT. Moreover, since 
inverter 101 edge of a capacitor C1 is charged by VCC, this VCC is added to the 
VCC till then by Node A side, and the potential of Node A is set to 2VCC(s). If the 
potential of Node C serves as VCC+VBOOT and is supplied to the gate of a 
transistor Q1, since a transistor Q1 turns on, 2VCC(s) are outputted as a 
pressure-up electrical potential difference VBOOT. However, the potential of 
Node A falls gradually as the charge charged by the capacitor C1 discharges. 
[0026] Since transistors Q4 and N2 turn on at this time, the node B side of a 



capacitor C2 is charged by VCC, and the other end discharges to touch-down 
potential. 

[0027] The same actuation as time of day to and t1 is repeated hereafter, and a 
charge pump circuit continues outputting the pressure-up electrical potential 
difference VBOOT. 

[0028] Here, the reason for impressing VBOOT to the source of the P channel 
transistor of an inverter 103 is as follows. A transistor Q1 is an NMOS transistor, 
the drain is connected to Node A and the electrical potential difference by which 
pressure up was carried out to 2VCC(s) at time of day t1 is supplied. 
[0029] Supposing it supplies 2VCC(s) to the gate of a transistor Q1 and makes a 
transistor Q1 turn on, a source electrical potential difference will usually turn into 
an electrical potential difference of a transistor Q1 low by the threshold electrical 
potential difference VTH from gate voltage. For this reason, the pressure-up 
electrical potential difference of 2 VCC-VTH will be outputted, the loss which is a 
part for the threshold electrical potential difference VTH will arise, and the source 
of a transistor Q1 will reduce pressure-up effectiveness. 
[0030] In order to reduce this loss, the electrical potential difference supplied to 
the gate of a transistor Q1 is generated in the 3rd conventional example using 
the pressure-up electrical potential difference VBOOT that what is necessary is 
just to make it the electrical potential difference of 2 or more VCC+VTH. 
[0031] As shown in drawing 15 and drawing 16 , in the charge pump circuit of the 
3rd conventional example, the electrical potential difference of 2VCC(s) is 
supplied to the gate of the source of the NMOS transistor Q1 connected to Node 
A or a drain, and the NMOS transistor Q2 connected to Node B, respectively, 
and the electrical potential difference of (VCC+VBOOT) is impressed to the gate 
of the NMOS transistor Q1 connected to Node C. 

[0032] In drawing 16 , an increment of supply voltage VCC also increases Nodes 
A and B proportionally. On the other hand, although Node D increases in 
proportion to VCC until supply voltage is set to V1 , supply voltage VCC is fixed 
within the limits of V1 -V2. In order to use the semiconductor integrated circuit 



within the limits of supply voltage V1-V2 (a normal operation electrical potential 
difference is called hereafter) and to make it the engine performance of a 
semiconductor integrated circuit not depend for this on supply voltage on a 
normal operation electrical potential difference, the pressure-up electrical 
potential difference VBOOT is because it is controlled so that output voltage 
becomes fixed with the stabilization means which is not illustrated. Although it 
increases in proportion to VCC again in order to change the reference voltage of 
a stabilization means into the electrical potential difference which carried out 
resistance division of the supply voltage VCC, if supply voltage exceeds V2, the 
inclination is looser than the inclination to V1. Moreover, change of Node C also 
changes corresponding to change of Node D. 

[0033] Thus, although the pressure-up electrical potential difference VBOOT is 
held down to the predetermined electrical potential difference on the normal 
operation electrical potential difference, in order to remove initial failure efficiently 
like a bar in trial for a short time, it is common to supply and carry out the 
accelerated test of the electrical potential difference higher than a normal 
operation electrical potential difference to an internal circuitry. 
[0034] 

[Problem(s) to be Solved by the Invention] As mentioned above, the inclination to 
fall with detailed-izing has pressure-proofing of the transistor used with a 
semiconductor integrated circuit in recent years, if the electrical potential 
difference of 2VCC(s) or VBOOT+VCC is impressed to the source or the drain of 
a transistor in such a situation - the source, the semi-conductor substrate from 
the diffusion layer of a drain, or a well ~ leakage current flows to a field, and 
when the worst, the joint of a diffusion layer is destroyed. 
[0035] For example, potential of a semi-conductor substrate is set to 0V, and 
when a charge pump circuit as shown in drawing 14 with the transistor whose 
junction pressure-proofing is 10V is constituted, supposing the normal operation 
electrical potential difference V2 is 3.6V and the stable pressure-up electrical 
potential difference VBOOT is 4.5V as an external power electrical potential 



difference VCC, a maximum of 7.2V and Node C will be set to a maximum of 8.1 
V by Nodes A and B. Thus, on a normal operation electrical potential difference, 
it is less than the junction proof pressure of a transistor, and a semiconductor 
integrated circuit operates satisfactory. 

[0036] However, in the time of a burn in test, if 5V are supplied as an external 
power electrical potential difference VCC, since 10 V+alpha will be impressed to 
the drain of the NMOS transistor Q3 connected with Node C, leakage current 
flows in the direction of a substrate from the drain of a transistor, and there is a 
possibility of causing junction destruction. 

[0037] in order to prevent that the charge stored in the capacitor of a memory cell 
field generally disappears in the noise of a semi-conductor substrate etc. - a well 

- bias of the potential is carried out to about -1.5V - having - further - a well - 
a well with a memory cell field and a circumference circuit field same in the 
semiconductor memory which reduced production processes by reducing a field - 

- it forms in a field -- having - moreover - the well - potential is set up identically. 
Therefore, since 1 1.5V are impressed to the drain of the NMOS transistor Q4 
connected with Node B and 1 1.5 V+alpha is impressed to the drain of the NMOS 
transistor Q3 connected with Node C, the possibility of generating of leakage 
current or junction destruction will increase more. 

[0038] moreover, the case where leakage current flows between the source of a 
transistor, or a drain and a semi-conductor substrate even if it did not result in 
junction destruction - a well - the source of the transistor which the potential of a 
field rose and was prepared in the memory cell field, and a drain -- a well - since 
bias is carried out to the forward direction to potential, the charge currently stored 
in the capacitor for storage will discharge in an instant, and the data currently 
recorded will disappear. 

[0039] Although it is ending if these problems' raise junction pressure-proofing of 
a transistor, since it is necessary to make high impurity concentration of the 
diffusion layer used as the source/drain thinner than other transistors, another 
mask must be prepared and it must create at another process. This causes a 



cost rise of a semiconductor integrated circuit. Moreover, since the size of a 
transistor also becomes large, a chip area and a chip cost increase. 
[0040] It is made in order that this invention may solve the trouble which a Prior 
art which was described above has, it is possible to generate an internal 
electrical potential difference higher than the usual operating voltage at the time 
of a burn in test, and it aims at offering the booster circuit using the high charge 
pump circuit and high it of the rectifying efficiency which can acquire a high 
current by high tension, without using the transistor of high pressure-proofing. 
[0041] Moreover, even if constituted from a transistor created at the same 
process as a memory cell field, leak cannot take place easily due to a joint at the 
time of a burn in test, and it aims at offering a charge pump circuit without 
disappearance of the data memorized by the memory cell, and the booster circuit 
using it. 
[0042] 

[Means for Solving the Problem] In order to attain the above-mentioned object 
the charge pump circuit of this invention The 1st capacitor for pressure up into 
which the 1st clock which consists of a predetermined period is inputted, The 2nd 
capacitor for pressure up into which the 2nd clock with which said 1st clock 
becomes high-level within the period of a low level is inputted, The 3rd capacitor 
for pressure up into which the 3rd clock with which said 1st clock becomes high- 
level within a high-level period is inputted, The output clock of said 1st capacitor 
for pressure up is inputted, and ON/OFF of is done according to the output clock 
of said 3rd capacitor for pressure up. The 1st transistor for outputting a pressure- 
up electrical potential difference higher than the external power electrical 
potential difference supplied from the outside, The output clock of said 2nd 
capacitor for pressure up is followed. ON / the 2nd transistor for turning off and 
carrying out bias of the output voltage of said 1st capacitor for pressure up on an 
external power electrical potential difference, The output clock of said 2nd 
capacitor for pressure up is followed. ON / the 3rd transistor for turning off and 
carrying out bias of the output voltage of said 3rd capacitor for pressure up on an 



external power electrical potential difference, The output clock of said 3rd 
capacitor for pressure up is followed. ON / the 4th transistor for turning off and 
carrying out bias of the output voltage of said 2nd capacitor for pressure up on an 
external power electrical potential difference, **** and said 1st clock, said 2nd 
clock, and said 3rd clock perform double ******. it is the charge pump circuit 
which outputs said pressure-up electrical potential difference, and said 3rd clock 
is outputted with the amplitude of said pressure-up electrical potential difference 
at the time of the usual actuation, and it is the configuration of having the leakage 
current control circuit which outputs said 3rd clock with the amplitude of said 
external power electrical potential difference, at the time of a burn in test. 
[0043] You may be the configuration of having the buffer circuit which changes 
and outputs said 3rd clock into which said leakage current control circuit was 
inputted at this time to the amplitude equal to the supply voltage supplied, the 5th 
transistor which supplies said pressure-up electrical potential difference to said 
buffer circuit as said supply voltage at the time of the usual actuation, and the 6th 
transistor which supplies said external power electrical potential difference to 
said buffer circuit as said supply voltage at the time of a burn in test. 
[0044] Moreover, other configurations of the charge pump circuit of this invention 
The 1st capacitor for pressure up into which the 1st clock which consists of a 
predetermined period is inputted, The 2nd capacitor for pressure up into which 
the 2nd clock with which said 1st clock becomes high-level within the period of a 
low level is inputted, The 3rd capacitor for pressure up into which the 3rd clock 
with which said 1st clock becomes high-level within a high-level period is inputted, 
The output clock of said 1st capacitor for pressure up is inputted, and ON/OFF of 
is done according to the output clock of said 3rd capacitor for pressure up. The 
1st transistor for outputting a pressure-up electrical potential difference higher 
than the external power electrical potential difference supplied from the outside, 
The output clock of said 2nd capacitor for pressure up is followed. ON / the 2nd 
transistor for turning off and carrying out bias of the output voltage of said 1st 
capacitor for pressure up on an external power electrical potential difference, The 



output clock of said 2nd capacitor for pressure up is followed. ON / the 3rd 
transistor for turning off and carrying out bias of the output voltage of said 3rd 
capacitor for pressure up on an external power electrical potential difference, The 
output clock of said 3rd capacitor for pressure up is followed. ON / the 4th 
transistor for turning off and carrying out bias of the output voltage of said 2nd 
capacitor for pressure up on an external power electrical potential difference, **** 
and said 1st clock, said 2nd clock, and said 3rd clock perform double ******. Are 
the charge pump circuit which outputs said pressure-up electrical potential 
difference, and said 1st clock is outputted with the amplitude of said external 
power electrical potential difference at the time of the usual actuation. The 1st 
leakage current control circuit where said 1st clock is outputted with the 
predetermined amplitude lower than said external power electrical potential 
difference at the time of a burn in test, The 2nd leakage current control circuit 
where said 2nd clock is outputted with the amplitude of said external power 
electrical potential difference at the time of the usual actuation, and said 2nd 
clock is outputted with the predetermined amplitude lower than said external 
power electrical potential difference at the time of a burn in test, Said 3rd clock is 
outputted with the amplitude of said pressure-up electrical potential difference at 
the time of the usual actuation, and it has the 3rd leakage current control circuit 
which outputs said 3rd clock with the predetermined amplitude lower than said 
pressure-up electrical potential difference at the time of a burn in test. 
[0045] At this time, said 1st leakage current control circuit, said 2nd leakage 
current control circuit, and the 3rd leakage current control circuit The inverter 
which carries out the reversal output of the inputted clock, and the gate circuit 
which stops actuation of the 5th transistor for outputting the low level of said 
inverter at the time of a burn in test, The bias circuit which sets the output voltage 
of the low level of said inverter as a predetermined electrical potential difference 
instead of said 5th transistor at the time of said burn in test, You may be 
************(ing). Said bias circuit In order to connect with two or more diodes 
connected to the serial at said diode and serial and to set the output voltage of 



the low level of said inverter as a predetermined electrical potential difference, 
you may be the configuration of having the 6th transistor which operates instead 
of said 5th transistor. 

[0046] Moreover, the 1st inverter which said 1st leakage current control circuit 
reverses the 1st inputted clock, and is outputted to said 1st capacitor for pressure 
up, The 1st gate circuit which outputs the output clock of this 1st inverter, and the 
clock of an inphase at the time of the usual actuation, and suspends the output of 
this clock at the time of a burn in test, It has the 4th capacitor for pressure up by 
which the end was connected to the output of said 1st gate circuit, and the other 
end was connected to the outgoing end of said 1st capacitor for pressure up. 
Said 2nd leakage current control circuit The 2nd inverter which reverses the 2nd 
inputted clock and is outputted to said 2nd capacitor for pressure up, The 2nd 
gate circuit which outputs the output clock of this 2nd inverter, and the clock of an 
inphase at the time of the usual actuation, and suspends the output of this clock 
at the time of a burn in test, It has the 5th capacitor for pressure up by which the 
end was connected to the output of said 2nd gate circuit, and the other end was 
connected to the outgoing end of said 2nd capacitor for pressure up. Said 3rd 
leakage current control circuit The 3rd inverter which reverses the 3rd inputted 
clock and is outputted to said 3rd capacitor for pressure up, The 3rd gate circuit 
which outputs the output clock of this 3rd inverter, and the clock of an inphase at 
the time of the usual actuation, and suspends the output of this clock at the time 
of a burn in test, You may be the configuration of having the 6th capacitor for 
pressure up by which the end was connected to the output of said 3rd gate circuit, 
and the other end was connected to the outgoing end of said 3rd capacitor for 
pressure up. 

[0047] On the other hand, the booster circuit of this invention Any one of the 
above-mentioned charge pump circuits The clock generation circuit which 
generates said 1st clock, said 2nd clock, and said 3rd clock, and is outputted to 
said charge pump circuit, respectively, The predetermined programmed voltage 
generated based on reference voltage is compared with said pressure-up 



electrical potential difference. The signal for stopping the oscillation of said clock 
generation circuit as a status signal, if said pressure-up electrical potential 
difference is larger than this programmed voltage is transmitted. The judgment 
circuit which will transmit the signal for making a clock generation circuit continue 
an oscillation as a status signal if said pressure-up electrical potential difference 
is this below programmed voltage, When the signal which detects the level of 
said external power electrical potential difference, and directs more than 
predetermined operating voltage or activation of a burn in test is inputted, it is the 
configuration of having the electrical-potential-difference detector which outputs 
the burn-in mode signal which directs a change in the mode corresponding to a 
burn in test. 

[0048] Moreover, the pressure-up section which outputs the pressure-up 
electrical potential difference to which the booster circuit of this invention carried 
out pressure up of the supply voltage, The pressure-up control section which 
outputs the switching signal of high tension to said pressure-up section from said 
pressure-up electrical potential difference, A leakage current control means to 
hold down the maximum electrical potential difference produced in said pressure- 
up control section to below the leak starting potential of the transistor which 
constitutes said pressure-up control section, It is the configuration of ****(ing), 
and said leakage current control means has the 1st mode of operation and 2nd 
mode of operation, and is smaller than the time of said 1st mode of operation. [ of 
the rate of a gain to the supply voltage of said switching signal at the time of said 
2nd mode of operation ] 

[0049] At this time, by changing the supply voltage supplied to the logic gate 
which constitutes this leakage current control means, said rate of a gain may be 
made small and said rate of a gain may be made small by changing the 
amplitude of the clock supplied to this leakage current control means. 
[0050] Furthermore, said leakage current control means has the 1st mode of 
operation and 2nd mode of operation, the loss ratio of said switching signal at the 
time of said 2nd mode of operation is larger than the time of said 1st mode of 



operation, and by carrying out the capacitive component rate of said switching 
signal, said leakage current control means enlarges said loss ratio, and is good. 
[ of a peach ] 

[0051] The pressure-up section which outputs the pressure-up electrical potential 
difference to which the semiconductor memory of this invention carried out 
pressure up of the supply voltage, The pressure-up control section which outputs 
the switching signal of high tension to said pressure-up section from said 
pressure-up electrical potential difference, A leakage current control means to 
hold down the maximum electrical potential difference produced in said pressure- 
up control section to below the leak starting potential of the 1 st transistor which 
constitutes said pressure-up control section, It is the configuration that had the 
2nd transistor which constitutes the memory section and said the 1st transistor 
and said 2nd transistor were formed in the same semi-conductor substrate or the 
same well. 

[0052] Moreover, the pressure-up section which outputs the pressure-up 
electrical potential difference to which the semiconductor memory of this 
invention carried out pressure up of the supply voltage, The pressure-up control 
section which outputs the switching signal of high tension to said pressure-up 
section from said pressure-up electrical potential difference, A leakage current 
control means to hold down the maximum electrical potential difference produced 
in said pressure-up control section to below the leak starting potential of the 1st 
transistor which constitutes said pressure-up control section, It is formed in a field, 
the 2nd transistor which constitutes the memory section -- having ~ said 1st 
transistor - the 1st well - said 2nd transistor - the 2nd well - it forms in a field - 
having - said 1st well - a field and said 2nd well - a well with the same field - it 
is the configuration connected to the potential bias means. 
[0053] The electrical potential difference impressed to the diffusion layer of each 
transistor which constitutes a charge pump circuit from having the leakage 
current control circuit which the charge pump circuit constituted as mentioned 
above outputs the 3rd clock with the amplitude of a pressure-up electrical 



potential difference at the time of the usual actuation, and outputs the 3rd clock 
with the amplitude of an external power electrical potential difference at the time 
of a burn in test even if an external power electrical potential difference becomes 
high like [ at the time of a burn in test ] is controlled within a junction proof 
pressure. 

[0054] The 1st leakage current control circuit where similarly the 1st clock is 
outputted with the amplitude of an external power electrical potential difference at 
the time of the usual actuation, and the 1st clock is outputted with the 
predetermined amplitude lower than said external power electrical potential 
difference at the time of a burn in test, The 2nd leakage current control circuit 
where the 2nd clock is outputted with the amplitude of an external power 
electrical potential difference at the time of the usual actuation, and the 2nd clock 
is outputted with the predetermined amplitude lower than said external power 
electrical potential difference at the time of a burn in test, It is having the 3rd 
leakage current control circuit where the 3rd clock's is outputted with the 
amplitude of said pressure-up electrical potential difference at the time of the 
usual actuation, and the 3rd clock's is outputted with the predetermined 
amplitude lower than a pressure-up electrical potential difference at the time of a 
burn in test. The electrical potential difference impressed to the diffusion layer of 
each transistor which constitutes a charge pump circuit is controlled within a 
junction proof pressure. 
[0055] 

[Embodiment of the Invention] Next, this invention is explained with reference to 
a drawing. 

[0056] (The 1st example) Drawing 1 is the block diagram showing the 
configuration of the semiconductor memory equipped with the booster circuit of 
this invention. 

[0057] The memory cell fields 11 and 12 which consist of two or more memory 
cells for a semiconductor memory to memorize information in drawing 1 , The low 
decoder 2 which decodes the address inputted from the outside and outputs the 



word line selection signal of the direction of a low (longitudinal direction of 
drawing 1 ) for specifying the memory cell (memory cell which write data) to 
access, The column decoders 31 and 32 which decode the address inputted 
from the outside and output the bit line selection signal of the direction of a 
column for specifying the memory cell which carries out an accelerator 
(lengthwise direction of drawing 1 ), The sense amplifiers 41 and 42 for reading 
the information recorded on the memory cell, The word line selection circuitries 
51-52n (n is a positive number) which choose the sub word line accessed 
according to the word line selection signal which is established corresponding to 
each memory cell and outputted from the low decoder 2, It has the booster circuit 
7 for supplying the pressure-up electrical potential difference VBOOT to the word 
line selection circuitries 51-52n through the pressure-up line 6, respectively. 
[0058] The word line selection circuitries 51-52n are connected each with one 
sub word line, and two or more memory cells are connected to each sub word 
line. The word line selection circuitries 51-52n will supply the pressure-up 
electrical potential difference VBOOT to one sub word line in one memory cell 
field, if the output of the low decoder 2 and the column decoder 3 is activated 
simultaneously. Two or more memory cells to which the pressure-up electrical 
potential difference VBOOT was supplied are chosen, the stored data is 
outputted to a sense amplifier 4, or the data supplied from a sense amplifier 4 are 
memorized. The column decoder 3 chooses one of two or more sense amplifiers 
4, and outputs and inputs stored data. In addition, although drawing 1 shows the 
configuration in case the number of memory cell fields is two, the number of 
memory cell fields one, and they may be three or more. In that case, for every 
memory cell field, a sense amplifier and a column decoder correspond and are 
prepared. 

[0059] A booster circuit 7 is the configuration of having the feedback loop which 
consists of the judgment circuit 11, the clock generation circuit 12, and the 
charge pump circuit 13, and the electrical-potential-difference detector 14 which 
detects the electrical potential difference of the external power electrical potential 



difference VCC. 

[0060] It is the circuit which judges whether the judgment circuit 1 1 has the 
pressure-up electrical potential difference VBOOT higher than the predetermined 
programmed voltage generated based on reference voltage VREF, and if it is a 
VBOOT> programmed voltage, the signal for stopping the oscillation of the clock 
generation circuit 12 as a status signal ST will be transmitted. Moreover, if it is a 
VBOOT<= programmed voltage, the signal for making the clock generation 
circuit 12 continue an oscillation as a status signal ST will be transmitted. 
[0061] The clock generation circuit 12 generates clock phiA, phiB, and phiC 
according to status signal ST outputted from the judgment circuit 1 1 , and outputs 
them to the charge pump circuit 13, respectively. 

[0062] The charge pump circuit 13 performs double ****** using clock phiA 
outputted from the clock generation circuit 12, phiB, and phiC, and generates the 
pressure-up electrical potential difference VBOOT. 

[0063] The pressure-up electrical potential difference VBOOT is compared with 
the set point in a judgment circuit, and is controlled strictly to become a 
predetermined electrical potential difference (setting-out level). If the pressure-up 
electrical potential difference VBOOT becomes higher than setting-out level, the 
clock generation circuit 12 stops supply of clock phi A-phi C immediately, and if it 
becomes low, the actuation which resumes supply of clock phi A-phi C will be 
repeated. The fluctuation level of the pressure-up electrical potential difference 
VBOOT is less than setting-out level**0.1 V extent, and the pressure-up electrical 
potential difference VBOOT always has setting-out level in approximation. Thus, 
it is not dependent on the amplitude of clock phi A-phi C supplied from the clock 
generation circuit 12, and depends for the electrical potential difference of the 
pressure-up electrical potential difference VBOOT on the period of clock phi A- 
phi C supplied. 

[0064] Very big load carrying capacity (un-illustrating) is attached to the node (the 
below-mentioned node D) which outputs the pressure-up electrical potential 
difference VBOOT. Since the pressure-up electrical potential difference VBOOT 



is supplied to many word line selection circuitries 51-52n, this is because all the 
capacity of the node of the inverter output of the output of the node set to 
pressure-up electrical-potential-difference VBOOT level within the wiring and 51- 
52n of word line selection circuitries, for example, the inverter driven on the 
pressure-up electrical potential difference VBOOT, can be seen as parasitic 
capacitance of Node D at the time of high level (VBOOT level). Moreover, a 
capacitor may be attached to Node D as compensation capacitance, and load 
carrying capacity may be enlarged further. In this example, load carrying capacity 
which is the sum of the above-mentioned parasitic capacitance and 
compensation capacitance was set to about 2000pF. 

[0065] For this reason, clock phi A-phi C inputted into the charge pump circuit 13 
is [ 1 cycle ****** of the power surge of the pressure-up electrical potential 
difference VBOOT ] very small (about 0.05V). On the other hand, the judgment 
rate of a judgment circuit is the time amount of 1 cycle and equivalent extent of a 
clock, and since a period after the pressure-up electrical potential difference 
VBOOT becomes higher than setting-out level until it stops a clock is 1 clock 
extent, the pressure-up electrical potential difference VBOOT does not become 
higher than set point +0.1 V. 

[0066] Moreover, since there is big load carrying capacity even if the current of 
the pressure-up electrical potential difference VBOOT flows to the word line 
selection circuitries 51-52n connected with a booster circuit 7, it falls only to 
about setting-out level-0.1V, but the clock generation circuit 12 is beginning to 
move immediately, and the pressure-up electrical potential difference VBOOT 
recovers the pressure-up electrical potential difference VBOOT to setting-out 
level. 

[0067] The electrical-potential-difference detector 14 outputs high (High) level as 
burn-in mode signal BIMD which is a change signal to the mode corresponding to 
a burn in test, when the level of the external power electrical potential difference 
VCC supplied from the outside is detected and it becomes more than 
predetermined supply voltage, or when the setpoint signal which directs 



activation of a burn in test is inputted through a non-illustrated external terminal. 
[0068] In such a configuration, when bar in mode signal BIMD is low (Low) level, 
the judgment circuit 1 1 and the charge pump circuit 13 of a booster circuit 7 
which were shown in drawing 1 perform the usual actuation which was 
mentioned above, and control the pressure-up electrical potential difference 
VBOOT to a fixed value in [ V1-V2 ] a power range of operation. 
[0069] On the other hand, when bar in mode signal BIMD is high-level, the 
judgment circuit 1 1 compares the pressure-up electrical potential difference 
VBOOT with the predetermined programmed voltage generated based on the 
external power electrical potential difference VCC. Moreover, the charge pump 
circuit 13 restricts the amplitude of the clock outputted from the capacitor for 
pressure up, and it operates so that the source of a transistor or the electrical 
potential difference of a drain may be controlled to a junction proof-pressure less 
or equal. 

[0070] Next, each component of the booster circuit shown in drawing 1 is 
explained to a detail, respectively. 

[0071] Drawing 2 is the circuit diagram showing the example of 1 configuration of 
the electrical-potential-difference detector which the booster circuit shown in 
drawing 1 has, and a judgment circuit. 

[0072] In drawing 2 , the electrical-potential-difference detector 14 compares the 
electrical potential difference which divided reference voltage VREF and the 
external power electrical potential difference VCC by resistors R1 1 and R12 with 
the reference voltage generating circuit 21 which outputs the predetermined 
reference voltage VREF, and is constituted by the 1st comparator 22 which 
outputs burn-in mode signal BIMD from a comparison result. 
[0073] The gate and a drain are connected in common, and the reference voltage 
generating circuit 21 is inserted between the source of the NMOS transistor Q1 1 
to which the external power electrical potential difference VCC is impressed 
through a resistor R13, the NMOS transistor Q1 2 to which the NMOS transistor 
Q1 1, the gates, and drains were connected in common, and the NMOS transistor 



Q12, and touch-down potential, and is constituted by the loading resistor R14 for 
outputting reference voltage VREF. 

[0074] The 2nd comparator 23 which the judgment circuit 1 1 compares reference 
voltage VREF, and the pressure-up electrical potential difference VBOOT or the 
external power electrical potential difference VCC with the pressure-up electrical 
potential difference VBOOT by the predetermined ratio, respectively, and outputs 
a comparison result as a status signal ST on the other hand, The resistors R15 
and R16 for pressuring partially the external power electrical potential difference 
VCC by the predetermined ratio, The resistors R17 and R18 for pressuring 
partially the pressure-up electrical potential difference VBOOT by the 
predetermined ratio, The 1st switch 24 for inputting reference voltage VREF into 
the 2nd comparator 23 according to bar in mode signal BIMD, It is constituted by 
the 2nd switch 25 for inputting into the 2nd comparator 23 the electrical potential 
difference by which the partial pressure was carried out according to bar in mode 
signal BIMD by resistors R15 and R16, and the inverter 26 which carries out the 
reversal output of the bar in mode signal BIMD. 

[0075] In such a configuration, the electrical-potential-difference detector 14 
compares the electrical potential difference and reference voltage VREF which 
carried out resistance division of the external power electrical potential difference 
VCC, and outputs high level (burn-in mode) as bar in mode signal BIMD at the 
time of VCCxK>VREF. Moreover, a low level (non-burn-in mode) is outputted as 
bar in mode signal BIMD at the time of VCCxK<VREF. In addition, it is 
K=R12/(R11+R12). 

[0076] When bar in mode signal BIMD is a low level (non-burn-in mode), the 
judgment circuit 1 1 compares the electrical potential difference and reference 
voltage VREF which carried out resistance division of the pressure-up electrical 
potential difference VBOOT, and outputs a low level as a status signal ST at the 
time of VBOOTxL>VREF. Moreover, high level is outputted as a status signal ST 
at the time of VBOOTxKVREF. In addition, it is L=R18/(R17+R18). 
[0077] Moreover, the judgment circuit 1 1 compares the electrical potential 



difference which carried out resistance division of the pressure-up electrical 
potential difference VBOOT when bar in mode signal BIMD was high level (burn- 
in mode) with the electrical potential difference which carried out resistance 
division of the external power electrical potential difference VCC, and when it is 
VBOOT>MxVCC, it outputs a low level as a status signal ST. Moreover, when it 
is VBOOT<MxVCC, high level is outputted as a status signal ST. In addition, it is 
M=R16(R17+R18)/{R18 (R15+R16)}. 

[0078] Drawing 3 is the circuit diagram showing the example of 1 configuration of 
the clock generation circuit 12 which the booster circuit 7 shown in drawing 1 has, 
and drawing 4 is the wave form chart showing the situation of actuation of the 
clock generation circuit 12 shown in drawing 3 . 

[0079] As shown in drawing 3 , the clock generation circuit 12 The ring oscillator 
31 which a feedback loop is constituted by two or more logic gates connected to 
the serial, and outputs the clock phi 0 of a predetermined frequency, The 1st 
delay circuit 32 which the clock phi 0 outputted from the ring oscillator 31 is 
reversed, and only predetermined time amount (Tda) is delayed, and is outputted 
as clock phiA, The clock phi 0 outputted from the ring oscillator 31 is reversed 
(INVphiO). The 2nd delay circuit 33 which outputs clock phiB which becomes 
high-level while only predetermined time amount (Tdb) is delayed, and it is set to 
a low level and INVphiO is set to a low level, after INVphiO becomes high-level, 
After the clock signal phi 0 outputted from the ring oscillator 31 becomes high- 
level, delay only predetermined time amount (Tdc) and it is set to a low level. And 
it is constituted by the 3rd delay circuit 34 which outputs clock phiC which 
becomes high-level while phi 0 is set to a low level. Here, it is desirable that it is 
Tdb=Tdc=2Tda. If these time delays Td are lengthened too much, before a 
pressure-up period will become short and obtaining a predetermined pressure-up 
electrical potential difference, time amount will be taken, and pressure-up 
effectiveness also falls. When a time delay Td is shortened too much, a 
penetration current flows to a booster circuit by dispersion in a component etc., 
and the unnecessary consumed electric current may increase or it may stop on 



the contrary, being able to carry out pressure up. 

[0080] Moreover, it oscillates, when status signal ST is high-level, and the ring 
oscillator 31 outputs a clock phi 0, and suspends an oscillation at the time of a 
low level. 

[0081] In addition, as shown in drawing 4 , clock phiA is the signal which 
becomes high-level within the period of a low level, and clock phiB is a signal of 
50% or less of duty ratios in which only a time delay Tdb is from falling of a clock 
phi 0 and which starts from it. 

[0082] Moreover, clock phiA is the signal which becomes high-level within a high- 
level period, and clock phiC is a signal of 50% or less of duty ratios in which only 
a time delay Tdc is from the standup of a clock phi 0 and which starts from it. 
[0083] Drawing 5 is the circuit diagram showing the configuration of the 1st 
example of the charge pump circuit 13 which the booster circuit shown in drawing 
1 has. Moreover, drawing 6 is the wave form chart showing the voltage waveform 
generated in each node of the charge pump circuit 13 shown in drawing 5 , and 
drawing 7 is a graph which shows the relation of the maximum electrical potential 
difference generated in each node to change of the external power electrical 
potential difference of the charge pump circuit 13 shown in drawing 5 . In addition, 
burn-in mode signal BIMD shown in drawing 7 shows only the value of the 
external power electrical potential difference VCC from which the mode changes, 
and the high-level electrical potential difference does not show the right value. 
Moreover, the electrical potential difference to each NMOS transistor which 
constitutes a charge pump circuit from this example which can be impressed is 
set to 10V. 

[0084] In drawing 5 , the charge pump circuit 13 of this example is the 
configuration of having added the leakage current control circuit 41 to the 
configuration of the charge pump circuit of the 3rd conventional example shown 
in drawing 14 . Clock phiC is inputted into the capacitor C3 for pressure up 
through the leakage current control circuit 41. Moreover, clock phiA is inputted 
into the capacitor C1 for pressure up through the 1st buffer 42, and clock phiB is 



inputted into the capacitor C2 for pressure up through the 2nd buffer 43. In 
addition, the external power electrical potential difference VCC is supplied to the 
1 st buffer 42 and 2nd buffer 43. 

[0085] The 3rd buffer 44 which changes the leakage current control circuit 41 into 
the amplitude equal to the supply voltage to which inputted clock phiC is supplied, 
and is outputted, The NMOS transistor Q21 for ON/OFF being controlled by 
burn-in mode signal BIMD, and supplying the external power electrical potential 
difference VCC to the 3rd buffer 44 at the time of a burn in test, The P channel 
MOS mold field-effect transistor for ON/OFF being controlled by burn-in mode 
signal BIMD, and supplying the pressure-up electrical potential difference 
VBOOT to the 3rd buffer 44 at the time of the usual actuation (A PMOS transistor 
is called hereafter) It is the configuration of having Q22, the level shift circuit 45 
which changes the level of burn-in mode signal BIMD in order to enable actuation 
of the PMOS transistor Q22, and the level shift circuit 46 which changes the level 
of clock phiC. The level conversion of clock phiC which changes between 0V and 
VCC is carried out to the output voltage which changes between 0V, supply 
voltage (VCC-VTH), or VBOOT, and the level shift circuit 46 supplies it to the 3rd 
buffer 44. Moreover, the load carrying capacity (un-illustrating) for carrying out 
smoothness of the output voltage is connected to the node D which is the 
terminal which outputs the pressure-up electrical potential difference VBOOT. 
Since other configurations are the same as that of the 3rd conventional example, 
the explanation is omitted. 

[0086] In such a configuration, since the PMOS transistor Q22 turns on when 
burn-in mode signal BIMD is a low level (at the time of normal operation), from 
the leakage current control circuit 41 , clock phiCO which has the amplitude of the 
pressure-up electrical potential difference VBOOT is outputted. Moreover, since 
the NMOS transistor Q21 turns on when burn-in mode signal BIMD is high level 
(at the time of a bar in trial), from the leakage current control circuit 41 , clock 
phiCO which has the amplitude of external power electrical-potential-difference 
VCC-VTH is outputted. That is, he is trying to hold down the potential of Node C 



to below a predetermined electrical potential difference (leak starting potential of 
a transistor Q3) by changing the supply voltage supplied to the logic gate 44 
which constitutes the leakage current control circuit 41 from this example in the 
time of normal operation and burn-in mode. 

[0087] At this time, as shown in drawing 6 and drawing 7 , the electrical potential 
difference of Node A and Node B is controlled by 2 or less VCCs, and the 
electrical potential difference of Node C is controlled by 2 or less VCC-VTH. 
[0088] When supply voltage VCC is lower than V1, burn-in mode signal BIMD is 
a low level, and since status signal ST is high-level, the clock generation circuit 
12 is supplied to the charge pump circuit 13, without stopping clock phi A-phi C. 
Therefore, the electrical potential difference of Node A - Node C increases in 
proportion to supply voltage VCC. 

[0089] When supply voltage VCC is the usual operating voltage range V1-V2, if 
burn-in mode signal BIMD is a low level and the pressure-up electrical potential 
difference VBOOT becomes higher than the predetermined electrical potential 
difference VB, status signal ST is set to a low level, and the clock generation 
circuit 12 will suspend supplying clock phi A-phi C to the charge pump circuit 13, 
and will lower the pressure-up electrical potential difference VBOOT. On the 
contrary, if the pressure-up electrical potential difference VBOOT becomes lower 
than the predetermined electrical potential difference VB, status signal ST 
becomes high-level, and the clock generation circuit 12 will supply clock phi A-phi 
C to the charge pump circuit 13, and will raise the pressure-up electrical potential 
difference VBOOT. Thus, supply voltage VCC controls a booster circuit 7 in the 
range of the operating voltage range V1-V2 to become the electrical potential 
difference VB with the fixed pressure-up electrical potential difference VBOOT of 
Node D. 

[0090] Moreover, the electrical potential difference (2VCC) of Node A and Node 
B increases in proportion to supply voltage VCC, when status signal ST is high- 
level. However, if status signal ST is set to a low level, since clock phiA and phiB 
will stop, the electrical potential difference of Node A and Node B discharges 



gradually. 

[0091] Moreover, the electrical potential difference (VCC+VBOOT) of Node C 
increases in proportion to supply voltage VCC, when status signal ST is high- 
level. However, if status signal ST is set to a low level, since clock phiC will stop, 
the electrical potential difference of Node C discharges gradually. 
[0092] If burn-in mode signal BIMD becomes high-level and the pressure-up 
electrical potential difference VBOOT becomes high from predetermined 
electrical-potential-difference MxCCVCC when supply voltage VCC is higher than 
V2, status signal ST is set to a low level, and the clock generation circuit 12 will 
suspend supplying clock phi A-phi C to the charge pump circuit 13, and will 
reduce the pressure-up electrical potential difference VBOOT. On the contrary, if 
the pressure-up electrical potential difference VBOOT becomes lower than 
predetermined electrical-potential-difference MxVCC, status signal ST becomes 
high-level, and the clock generation circuit 12 will supply clock phi A-phi C to the 
charge pump circuit 13, and will raise the pressure-up electrical potential 
difference VBOOT. Thus, if supply voltage VCC becomes higher than V2, a 
booster circuit 7 will be controlled so that the pressure-up electrical potential 
difference VBOOT of Node D becomes predetermined electrical-potential- 
difference MxVCC. 

[0093] Moreover, the electrical potential difference (2VCC) of Node A and Node 
B increases in proportion to supply voltage VCC, when status signal ST is high- 
level. However, since clock phiA and phiB will stop if status signal ST is set to a 
low level, the electrical potential difference of Node A and Node B discharges 
gradually. 

[0094] Moreover, the electrical potential difference (2 VCC-VTH) of Node C 
increases in proportion to supply voltage VCC, when status signal ST is high- 
level. However, since clock phiC will stop if status signal ST is set to a low level, 
the electrical potential difference of Node C discharges gradually. 
[0095] Thus, at the time of the normal operation electrical-potential-difference 
range V1-V2, since an electrical potential difference higher than the pressure-up 



electrical potential difference VBOOT is supplied to the gate of a transistor Q1 , 
the voltage drop of a transistor Q1 can be suppressed to the minimum, and the 
booster circuit where pressure-up effectiveness is high can be realized. 
[0096] Furthermore, when not forming the leakage current control circuit 41, if 
supply voltage VCC is set to 5V at the time of a burn in test, the electrical 
potential difference of Node C will become VCC+VBOOT, and will exceed 10V. 
therefore, source - of a transistor Q3 -- a well -- in order that the electrical 
potential difference of a between may exceed pressure-proofing, leakage current 
increases or breaks. 

[0097] Since the electrical potential difference of Node C can be held down to 2 
VCC-VTH, i.e., less than [ 10V ], even if supply voltage VCC becomes higher 
than V2 if the leakage current control circuit 41 is formed like this example, as for 
a transistor Q3, leakage current does not flow by the joint of the source and a 
well. . 

[0098] Next, the device structure of a semiconductor memory including the 
booster circuit 7 of this example is explained. 

[0099] Drawing 8 is the sectional side elevation showing the device structure of a 
semiconductor memory including the 1st example of the booster circuit of this 
invention. In addition, drawing 8 shows only the structure of an important section 
required of the following explanation. 

[0100] As shown in drawing 8 , the semiconductor memory equipped with the 
booster circuit 7 of this example has the P substrate 51 which consists of a P- 
type semiconductor, and bias of the P substrate 51 is carried out to 0V. the well 
(P which is a P type diffusion layer a well deep N which is a field 53 and an N 
type diffusion layer a well field 54) of a duplex separates the NMOS transistor 52 
formed in a memory cell field with the P substrate 51 ~ having ~ P - a well - in 
order that a field 53 may prevent disappearing the charge stored in the capacitor 
of a memory cell field in a substrate noise etc., bias of it is carried out to -1 .5V. 
[0101] The P substrate 51 or the non-illustrated NMOS transistor 55 formed in a 
field P well, and the PMOS transistor 57 formed in a field 56 N well exist in a 



circumference circuit field including a booster circuit 7. 

[0102] Here, if it is set as external power electrical-potential-difference VCC=5V 
as conditions at the time of a burn in test, the NMOS transistors Q1-Q4 
connected with Node A and Node B of the charge pump circuit 13 as mentioned 
above will be equivalent to the NMOS transistor 55, and the potential difference 
with the source, or a drain and the P substrate 51 will be controlled by less than 
[10V]. 

[0103] Therefore, since the electrical potential difference impressed to the 
diffusion layer of a transistor can be stopped within a junction proof pressure 
even if the external power electrical potential difference VCC becomes high, the 
transistor of a booster circuit breaks by the burn in test, or the leakage current 
which flows in the direction of the P substrate 51 disappears from the source or 
the drain of a transistor. 

[0104] Since it can manufacture at the same process as the transistor which it 
becomes unnecessary to create a transistor in another process for high 
pressure-proofing, and constitutes other circumference circuits, or the transistor 
of a memory cell, it becomes unnecessary furthermore, to add another mask and 
another process. Therefore, a manufacturing cost can decrease and the price of 
a semiconductor memory can be reduced. Moreover, since the size of a 
transistor does not become large, either, a chip area and a chip cost are not 
increased. 

[0105] Moreover, since it is made the configuration not using the transistor for 
rectification which made diode connection like the 2nd conventional example, a 
voltage drop with the transistor for rectification can be reduced. 
[0106] Moreover, since the NMOS transistor Q1 is driven by the high tension 
after pressure up, the actuation capacity of the NMOS transistor Q1 increases, 
and a voltage drop can be lessened even if it uses a small transistor. Therefore, 
the high charge pump circuit of rectifying efficiency is realizable. 
[0107] (The 2nd example) Drawing 9 is the circuit diagram showing the 
configuration of the 2nd example of the charge pump circuit which the booster 



circuit shown in drawing 1 has. Moreover, drawing 10 is the wave form chart 
showing the voltage waveform generated in each node of the charge pump 
circuit shown in drawing 9 , and drawing 1 1 is a graph which shows the relation 
of the maximum electrical potential difference generated in each node to change 
of the external power electrical potential difference of the charge pump circuit 
shown in drawing 9 . In addition, burn-in mode signal BIMD shown in drawing 11 
shows only the value of the external power electrical potential difference VCC 
from which the mode changes, and the high-level electrical potential difference 
does not show the right value. Moreover, the electrical potential difference to 
each NMOS transistor which constitutes a charge pump circuit from this example 
which can be impressed is set to 10V. 

[0108] 1st leakage current control circuit 61- which restricts the amplitude of each 
clock (phiA, phiB, phiC) to the configuration of the 3rd conventional example 
which showed the charge pump circuit which the booster circuit of this example 
has to drawing 14 in drawing 9 at the time of a bar in trial - it is the configuration 
of having formed the 3rd leakage current control circuit 63. In addition, clock 
/phiA -/phiC is the signal which reversed clock phi A-phi C generated in the clock 
generation circuit 12 shown in drawing 3 . Moreover, the external power electrical 
potential difference VCC is supplied to the 2nd leakage current control circuit 62 
which restricts the amplitude of the 1st leakage current control circuit 61 which 
restricts the amplitude of clock phiA, and clock phiB, and the pressure-up 
electrical potential difference VBOOT is supplied to the 3rd leakage current 
control circuit 63 which restricts the amplitude of clock phiC. 
[0109] The inverter 71 which consists of the PMOS transistor Q31 and the NMOS 
transistor Q32 to which the 1st leakage current control circuit 61 carries out the 
reversal output of the inputted clock, The gate circuit 72 which stops actuation of 
the NMOS transistor Q32 of an inverter according to burn-in mode signal BIMD 
at the time of a burn in test, It is the configuration of having the bias circuit 73 for 
setting the output voltage of low REBEU of an inverter as predetermined level at 
the time of a burn in test according to burn-in mode signal BIMD. 



[0110] A bias circuit 73 is the configuration of having the NMOS transistor Q33 by 
which connects with two or more diodes D1 and D2 which consist of the NMOS 
transistor by which the gate was connected in common with the drain, and which 
were connected to the serial, and diode at a serial, and ON/OFF is controlled by 
clocked into. At the time of the usual mode of operation, since a transistor Q32 
turns on, the drain electrical potential difference of a transistor Q33 is set to 
about 0 V, and a transistor Q33 does not operate. 
[0111] In addition, the 2nd leakage current control circuit 62 is the same 
configuration as the 1st leakage current control circuit 61. Moreover, it is the 
configuration that the power source by which the 3rd leakage current control 
circuit 63 is supplied to an inverter 74 is the pressure-up electrical potential 
difference VBOOT, and has five diodes D3-D7 by which the bias circuit 76 was 
connected to the serial, and NMOS transistors Q34. A clock / phiC is supplied to 
the gate of the PMOS transistor which constitutes an inverter 74 through a level 
shifter 77. When a clock / phiC is high level (VCC), the level shifter 77 is formed 
in order to make the above-mentioned PMOS transistor whose source is the 
pressure-up electrical potential difference VBOOT turn off. 
[0112] It is the configuration same about a gate circuit 75 as the gate circuit of 
the 1st leakage current control circuit 61 and the 2nd leakage current control 
circuit 62. Since other configurations are the same as that of the 1st example, the 
explanation is omitted. 

[01 13] such a configuration - setting ~ 1st leakage current control circuit 61- 
when burn-in mode signal BIMD is a low level (at the time of normal operation), 
as for the 3rd leakage current control circuit 63, each gate circuit passes clock 
phi A-phi C, respectively. At this time, the clock which has the amplitude of VCC 
is outputted from the inverter 71 of the 1st leakage current control circuit 61 
where clock phiA and clock phiB are inputted, and the 2nd leakage current 
control circuit 63, and the clock which has the amplitude of VBOOT is outputted 
from the inverter 74 of the 3rd leakage current control circuit 63 into which clock 
phiC is inputted. 



[01 14] On the other hand, when burn-in mode signal BIMD is high level (at the 
time of a bar in trial), each gate circuit fixes an output to a low level, respectively, 
without passing a clock, for this reason, actuation of the NMOS transistor of each 
inverter ~ stopping ~ 1st leakage current control circuit 61- the low level of the 
3rd leakage current control circuit 63 output voltage is set as predetermined level 
by the bias circuit, respectively. 

[0115] A low level is decided by the configuration of the bias circuit shown in 
drawing 9 by the number of diodes, and the clock which has the amplitude of 
VCC-2VTH is outputted in the forward voltage of one diode with it from VTH then 
the 1st leak current-limiting circuit 61, and the 2nd leakage current control circuit 
62. Moreover, the clock which has the amplitude of VBOOT-5VTH is outputted 
from the 3rd leak current-limiting circuit 63. 

[0116] At this time, as shown in drawing 10 and drawing 11 , the electrical 
potential difference of Node A and Node B is controlled by less than [ 2VCC- 
2VTH ] (less than [ 8.5V ]), and the electrical potential difference of Node C is 
controlled by less than [ VCC+VBOOT-5VTH ] (less than [ 8.5V ]). in addition, the 
thing in which the pressure-up electrical potential difference VBOOT becomes 
settled by setting out of the judgment circuit 1 1 in this example - it is - leakage 
current control circuit [ of ** a 1st ] - it is not decided by having restricted the 
amplitude of a clock in the bias circuits 73 and 74 in the 3rd leakage current 
control circuit. In other words, bias circuits 73 and 74 hold down the electrical 
potential difference of node A-C to a predetermined value, it is for controlling leak 
of a joint and the pressure-up electrical potential difference VBOOT is decided by 
the days of supply of the clock supplied from the clock generation circuit 12. 
[0117] Although this example showed the example which makes diode 
connection of the NMOS transistor and sets the minimum of the clock amplitude 
as a predetermined electrical potential difference, diode connection of the PMOS 
transistor is made and you may make it set the upper limit of the amplitude of a 
clock as a predetermined electrical potential difference. 
[0118] moreover - this example - clock /phiA -/phiC - receiving - 1st leakage 



current control circuit 61- although the example which formed the 3rd leakage 
current control circuit 63 was shown, junction pressure-proofing of a transistor 
can determine the arrangement location suitably, for example, only the 3rd 
leakage current control circuit 63 is formed, and you may make it not form the 1st 
leakage current control circuit 61 and the 2nd leakage current control circuit 62 
[0119] Next, the device structure of a semiconductor memory including the 
booster circuit of this example is explained. 

[0120] Drawing 12 is the sectional side elevation showing the device structure of 
a semiconductor memory including the 2nd example of the booster circuit of this 
invention. In addition, drawing 12 shows only the structure of an important 
section required of the following explanation. 

[0121] As shown in drawing 12 , the semiconductor memory equipped with the 
booster circuit of this example has the P substrate 81 which consists of a P-type 
semiconductor, and in order that the P substrate 81 may prevent disappearing 
the charge stored in the capacitor of a memory cell field in a substrate noise etc., 
bias of it is carried out to -1 .5V. 

[0122] The NMOS transistor 82 is formed in the memory cell field. The NMOS 
transistor 85 formed in a field P well and the PMOS transistor 87 formed in a field 
86 N well which is not illustrated [ to which the same bias as the P substrate 81 
or the P substrate 81 is supplied ] exist in a circumference circuit field including a 
booster circuit. 

[0123] Here, if it is set as external power electrical-potential-difference VCC=5V 
as conditions at the time of a burn in test, since the source or the drain of the 
NMOS transistor 85 corresponding to the NMOS transistors Q1-Q4 connected 
with Node A - Node C of a charge pump circuit as mentioned above is controlled 
by 8.5 or less, the potential difference with the P substrate 81 will be controlled 
by less than [10V]. 

[0124] Therefore, the adverse effect to actuation of the transistor in the memory 
cell field by lifting of the potential of the P substrate 81 generated because 
leakage current flows is lost. 



[0125] Furthermore, even if it constitutes a booster circuit using the transistor of 
low pressure-proofing, in order for leakage current not to flow between a semi- 
conductor substrate or a well or not to cause junction destruction, even if it forms 
inside P wells and supplies the same bias voltage, the potential of P substrate 
does not rise [ same P substrate or ] a memory cell field and circumference 
circuits, such as a booster circuit, according to leakage current. Therefore, the 
data recorded on the memory cell are not destroyed. 

[0126] Moreover, the transistor of a booster circuit breaks by the burn in test, or 

the leakage current which flows in the direction of the P substrate 81 also 

disappears from the source or the drain of a transistor. 

[0127] in addition, the 1st example -- like -- a well ~ since it is not necessary to 

make a field into two or more layers, one creation process of a well can be 

reduced and a manufacturing cost can be reduced. 

[0128] (The 3rd example) Drawing 13 is the circuit diagram showing the 

configuration of the 3rd example of the charge pump circuit which the booster 

circuit shown in drawing 1 has. 

[0129] 1st leakage current control circuit 91- for the charge pump circuit of this 
example to restrict the amplitude of each clock (phiA, phiB, phiC) in drawing 13 
at the time of a burn in test -- the configuration of the 3rd leakage current control 
circuit 93 differs from the 2nd example. Moreover, the charge pump circuit of this 
example is the configuration of having the 4th inverter 94 which carries out the 
reversal output of the burn-in mode signal BIMD. 

[0130] The 1st inverter 95 which the 1st leakage current control circuit 91 carries 
out the reversal output of the clock phiA, and is outputted to the capacitor C1 for 
pressure up, Clock phiA and burn-in mode signal BIMD are inputted, and reverse 
clock phiA at the time of normal operation, and it outputs the output clock of the 
1st inverter 95, and the clock of an inphase. It is the configuration of having 1st 
NAND gate 96 which suspends the output of a clock, and the capacitor C1 1 for 
pressure up by which the end was connected to the output of 1st NAND gate 96, 
and the other end was connected to the outgoing end of the capacitor C1 for 



pressure up, at the time of a burn in test. 

[0131] The 2nd inverter 97 which the 2nd leakage current control circuit 92 
carries out the reversal output of the clock phiB, and is outputted to the capacitor 
C2 for pressure up, Clock phiB and burn-in mode signal BIMD are inputted, and 
reverse clock phiB at the time of normal operation, and it outputs the output clock 
of the 2nd inverter 97, and the clock of an inphase. It is the configuration of 
having 2nd NAND gate 98 which suspends the output of a clock, and the 
capacitor C12 for pressure up by which the end was connected to the output of 
2nd NAND gate 98, and the other end was connected to the outgoing end of the 
capacitor C2 for pressure up, at the time of a burn in test. 
[0132] Moreover, the 3rd inverter 99 which the 3rd leakage current control circuit 
93 carries out the reversal output of clock phiC, and is outputted to the capacitor 
C3 for pressure up, Clock phiC and burn-in mode signal BIMD are inputted, and 
reverse clock phiC at the time of normal operation, and it outputs the output clock 
of the 3rd inverter 99, and the clock of an inphase. It is the configuration of 
having 3rd NAND gate 100 which suspends the output of a clock, and the 
capacitor C13 for pressure up by which the end was connected to the output of 
3rd NAND gate 100, and the other end was connected to the outgoing end of the 
capacitor C3 for pressure up, at the time of a burn in test. 
[0133] In addition, the external power electrical potential difference VCC is 
supplied to the 1st inverter 95, the 2nd inverter 97, 1st NAND gate 96, and 2nd 
NAND gate 98, and the pressure-up electrical potential difference VBOOT is 
supplied to the 3rd inverter 99 and 3rd NAND gate 100. Moreover, as for the 3rd 
inverter 99 and 3rd NAND gate 100, a clock / phiC, and burn-in mode signal 
BIMD are supplied through level shifters 121 and 122, respectively. Since other 
configurations are the same as that of the 2nd example, the explanation is 
omitted. 

[0134] such a configuration ~ setting ~ 1st leakage current control circuit 91- 
when burn-in mode signal BIMD is a low level (at the time of normal operation), 
as for the 3rd leakage current control circuit 93, each NAND gate passes clock 



phi A-phi C, respectively. At this time, from the 1st inverter 95, the 2nd inverter 
97, 1st NAND gate 96, 2nd NAND gate 98, and 3rd NAND gate 100, the clock 
which has the amplitude of VCC, respectively is outputted and the clock which 
has the amplitude of VBOOT is outputted from the 3rd inverter 99. Therefore, the 
clock which has the amplitude of 2VCC(s) is outputted from the 1st leakage 
current control circuit 91 and the 2nd leakage current control circuit 92, and the 
clock which has the amplitude of VBOOT+VCC is outputted from the 3rd leakage 
current control circuit 93. 

[0135] On the other hand, when burn-in mode signal BIMD is high level (at the 
time of a bar in trial), each NAND gate fixes an output high-level, respectively, 
without passing a clock, since only the 1st inverter 95 - the 3rd inverter 99 output 
a clock at this time - 1st leakage current control circuit 91- from the 3rd leakage 
current control circuit 93, the clock of the amplitude by which the capacitive 
component rate was carried out with two capacitors for pressure up, respectively 
is outputted. 

[0136] Therefore, like the 1st example and the 2nd example, the transistor of a 
charge pump circuit breaks by the burn in test, or the leakage current which flows 
in the direction of P substrate also disappears from the source or the drain of a 
transistor. 

[0137] In addition, since the booster circuit shown in the 1st example of the 
above - the 2nd example is not the configuration which clamps or limits the 
electrical potential difference after the large pressure up of current actuation 
capacity like the 1st conventional example, a big loss current does not flow like 
the 1st conventional example, and the consumed electric current does not 
increase. 
[0138] 

[Effect of the Invention] Since this invention is constituted as explained above, 
the effectiveness indicated below is done so. 

[0139] that the transistor of a booster circuit breaks by the burn in test since the 
electrical potential difference impressed to the diffusion layer of a transistor can 



be stopped within a junction proof pressure even if an external power electrical 
potential difference becomes high **** ~ the semi-conductor substrate from the 
source or the drain of a transistor, or a well - the leakage current which flows in 
the direction of a field is lost. Moreover, the adverse effect to actuation of the 
transistor in the semi-conductor substrate generated because leakage current 
flows, or the memory cell field by lifting of the potential of a well is lost. 
[0140] Furthermore, since it can manufacture at the same process as the 
transistor which it becomes unnecessary to create a transistor in another process 
for high pressure-proofing, and constitutes other circumference circuits, or the 
transistor of a memory cell, since it becomes unnecessary to add another mask 
and another process, a manufacturing cost can decrease, and the price of a 
semiconductor memory can be reduced. Moreover, since the size of a transistor 
does not become large, either, a chip area and a chip cost are not increased. 
[0141] Moreover, since it is made the configuration not using the transistor for 
rectification which made diode connection like the 2nd conventional example, a 
voltage drop with the transistor for rectification can be reduced. 
[0142] Moreover, since it was made to drive the 1st transistor by the high tension 
after pressure up, actuation capacity of the 1st transistor can be made high, and 
a voltage drop can be lessened even if it uses a small transistor. Therefore, the 
high charge pump circuit of rectifying efficiency is realizable. 
[0143] even if it constitutes a booster circuit using the transistor of low pressure- 
proofing, in order [ furthermore, ] for leakage current not to flow between a semi- 
conductor substrate or a well or not to cause junction destruction - a memory 
cell field and circumference circuits, such as a booster circuit, - the same semi- 
conductor substrate or a well - even if it forms inside, the potential of a semi- 
conductor substrate does not destroy the data which did not go up according to 
leakage current and were recorded on the memory cell 



[Translation done.] 
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1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 
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3. In the drawings, any words are not translated. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the 
semiconductor memory equipped with the booster circuit of this invention. 
[Drawing 2] It is the circuit diagram showing the example of 1 configuration of the 
electrical-potential-difference detector which the booster circuit shown in drawing 
1 has, and a judgment circuit. 

[Drawing 3] It is the circuit diagram showing the example of 1 configuration of the 
clock generation circuit which the booster circuit shown in drawing 1 has. 
[Drawing 4] It is the wave form chart showing the situation of actuation of the 
clock generation circuit shown in drawing 3 . 

[Drawing 5] It is the circuit diagram showing the configuration of the 1st example 
of the charge pump circuit which the booster circuit shown in drawing 1 has. 
[Drawing 6] It is the wave form chart showing the voltage waveform generated in 
each node of the charge pump circuit shown in drawing 5 . 
[Drawing 7] It is the graph which shows the relation of the maximum electrical 
potential difference generated in each node to change of the external power 
electrical potential difference of the charge pump circuit shown in drawing 5 . 
[Drawing 8] It is the sectional side elevation showing the device structure of a 
semiconductor memory including the 1st example of the booster circuit of this 



invention. 

[Drawing 9] It is the circuit diagram showing the configuration of the 2nd example 
of the charge pump circuit which the booster circuit shown in drawing 1 has. 
[Drawing 10] It is the wave form chart showing the voltage waveform generated 
in each node of the charge pump circuit shown in drawing 9 . 
[Drawing 11] It is the graph which shows the relation of the maximum electrical 
potential difference generated in each node to change of the external power 
electrical potential difference of the charge pump circuit shown in drawing 9 . 
[Drawing 12] It is the sectional side elevation showing the device structure of a 
semiconductor memory including the 2nd example of the booster circuit of this 
invention. 

[Drawing 13] It is the circuit diagram showing the configuration of the 3rd 
example of the charge pump circuit which the booster circuit shown in drawing 1 
has. 

[Drawing 14] It is the circuit diagram showing the configuration of the charge 

pump circuit which the conventional booster circuit has. 

[Drawing 15] It is the wave form chart showing the voltage waveform generated 

in each node of the charge pump circuit shown in drawing 14 . 

[Drawing 16] It is the graph which shows the relation of the maximum electrical 

potential difference generated in each node to change of the external power 

electrical potential difference of the charge pump circuit shown in drawing 14 . 

[Description of Notations] 

1112 Memory cell field 

2 Low Decoder 

31 32 Column decoder 

41 42 Sense amplifier 

51-52n Word line selection circuitry 

6 Pressure-Up Line 

7 Booster Circuit 

1 1 Judgment Circuit 



12 Clock Generation Circuit 

13 Charge Pump Circuit 

14 Electrical-Potential-Difference Detector 

21 Reference Voltage Generating Circuit 

22 1st Comparator 

23 2nd Comparator 

24 1st Switch 

25 2nd Switch 

26, 71, 74 Inverter 

31 Ring Oscillator 

32 1st Delay Circuit 

33 2nd Delay Circuit 

34 3rd Delay Circuit 

41 Leakage Current Control Circuit 

42 1st Buffer 

43 2nd Buffer 

44 3rd Buffer 

45, 46, 77 Level shift circuit 

51 81 P substrate 

52, 55, 82, 85 NMOS transistor 

53 It is Field P Well. 

54 Deep N - Well - Field 

56 86 It is a field N well. 

57 87 PMOS transistor 

61 91 1st leakage current control circuit 

62 92 2nd leakage current control circuit 

63 93 3rd leakage current control circuit 

72 75 Gate circuit 

73 76 Bias circuit 
94 4th Inverter 



95 1st Inverter 

96 1st NANDGate 

97 2nd Inverter 

98 2nd NAND Gate 

99 3rd Inverter 

100 3rd NANDGate 

1 1 1 Pressure-Up Section 

112 Pressure-Up Control Section 
121 122 Level shifter 

C1 -C3, C1 1 , C1 2 Capacitor for pressure up 
D1-D7 Diode 

Q1-Q4, Q11, Q12, Q21, Q32, Q33, Q34 NMOS transistor 
Q22, Q31 PMOS transistor 
R11-R18 Resistor 

[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 
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[0040] *%m*±ML1z£ o trf^tmtf&t 

mm^imm-^tzMz^tirzijcoxh 0 . 
a ywmtz&^xhmm^mim&i 0 tsv^gpm 
J±^^4t-s <r i: j&fnrffit* 0 . SBJio f y y y'x y 
^5 ^ k . mmEx-±mn^m z t m 
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[004 1 ] ± fz , ^ij -fe A M« > ^-Igtf^.S L 
T , U - 9 imz. *} m< . * t 'J -fe/KIB'l§£ 

[0042] 

mam i -y ?^'p7^/u»si*it'vw i^i- 
t % s s? 2 ^ ? n >y ? # atj s ii s ® 2 <mwm* * ^ 

i/9 k . lufESI 1^07? #V vf ^^oSU^rtT-VN 

>f k/l- 1 4 1> m 3 o ? n v ? -&X-}] s ft h m 3 
jf^^y^ mmmi cog-mm^j^ ? co&jj ? 
v»/9tfxj]Zti. mm 3 0)%Bft**>vs90)}ttf} 

fcAbCOS^COT^Vs^fc, ffrlBH2^J±ffl^^N° 

U 1SrK»2<0#£Effl^+ J ' , «^^<0EB*«£E*iWIIWB 
«j±t-vswr^-&^^4^h^yvx^t, 

U frlBmiO^P'y^, Mia®2tf0^n.y^, &tm 

ie® 3 ? n v ? £ i -o t ®sm zm\ friE#i±m 
s#«i:friBm 3^n7? mtmj±wj±<vmmx&ji 

l , y s y >f y |xt^ff#iifrf E® 3 O ? n ? £ fj f E^f-SP 

m&xhh* 

[ 0 0 4 3 ] Cito fc % , fffEU-^msiEWMlHlBti, A 

7^ft/ifjfESl3^n-y?^ f±3&£ft.g>'t«±h 

^ L 1 L X \Hij-t §A'.y7r0KL fflfttf) 
i&tf^mfEA'v ^ r EKt HaiEmasWffii; LTfrlE# 

nwrnmimi-mecDhyyitx^k, 

[0 044] i3t, *^O^-^-^y7 o 0S^ffiO 
«i , FJr£ojaSW> H lo^n-y^ #A7j §ft 

A7J$ftl>S?2cO#J±ffl^;\°y^fc. pfBJgl^?n 
-y ?#*;vf V^}V<7MW\\HX}\4 \s^)Vb%:hW.3(D9 

nv?tfAJiztL&m3co%-g.m*f^?t. m^ffi 



IB® 2 0#J±ffl=3f y offiTi ^ n >y ^ t Lfcs^o T 
^h. MIEm2<7)#ffiffl^-v^ o y^Otfi7]^n-y^t;L 

^tty/t7L, ffifia®3^#j±ffl^-v^°y^o 

aj73€J±^^mig^J±Tv^ TX-r^/-fc^3tO h 
^CL^otty/t7L, WfE^2tO#J±ffl^^ 

^i/?<»fti]n&mmmmm}±x;U7xi-&fzt<b(7) 

mtm2(?)3u-y? , &V'filEm3 0^n-y^tj;oT 

v > . tut E#j±mj±& «. f - ^-^y 
rmm% o t . ffl^»fmiiiwiem 1 ^ ^ n >y ^ 
|irlEi'f-gi5€}Jimj±^S*MT-ai7:L. ^-y^ y|S^B§(± 
mmm i to^n .y ? ^wmvmmwMKx o i>ffiv« 

iJ#B§iiplBH 2 co^ n >/ ^ ifrfE^m}JI€J±«M 
•cm?3L, A-y-f yM,^B#{i;miBm2 0^n>y^&fr 
IE^SP«?i*J±J; *) M^«co»ITft77T^®2o 
y-^«eSTOJ0^i: , fflS^«I^s#(±frlEm3co^n 
>y ^ ^lulE#J±«l±^»t-tfl7J t , >f yffitm 
iiffiffi 3<D9uv? ^|i)IE#J±«J± i 0 ffiv ^FJtS^ 
«cai^-fSll3eDU-^llS!E«l«iJllIffif:, 

[0045] & , friBmi <ou-^*aEW#jni 

w@mmm±. xxztuzfu -y ^ zm&ui-i a 

i <n zft^htzfovmswyy-jx? mm £ w 
±£#hy-vm&h , mw^y^ ywmmzmmm 
scohyy'Jx? tzitfo-oXffitZJ y;<-?wiy y< 

mzimztitzmm^yj ^~vt, mm?j v t 
muzmm^ti. mm y^-^^u^v^w^m 
Km^nmzm&thtzmzmiim s^hyy^x 

mmrh^x^xw, 

t o o 4 6 ] t tz . mmm wmmmmt , 
x^titzw.i<?)7u>y7itmkL. mtmimjm 

^)Vs<9\Z%tfi~$h%\(r)Ay)<>~ J ?h, ffi%<r>tm 

itthm i o^- vmk>. mm, 1 y mmm 
^z-smm^ti. ifriBffii ^sm^^^m 

ffL. frlB®2OU-^m?MiJ0ffm, A7lSii/im 
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2o09n>y9ZWML, ffi§£m2<7M&m* J rJ*i'?fc 
A yi s- 9 co mts 9 n -y 9 k mm<0 9 n v 9 £ £t> L . 

mti. mim2<7Mm\^^r^9^mmz\mt- 
wmtifzm5(7)^i±m^^is?t. £^ru mmm 

3 co U - ? m^ffPfflHff^a . A^ $ tit II 3 <7)? n -y ? 

£rku tfrfam3o#j±ffl^^y^^tai^-rsm3 

^ yA-? i; . »;t«lM1^MJg 3 <tM yK-^o 
«B&;:f£:? n - y ? #it-f SIS 3 coy- V 0i& 

friam3<7)y-h@^^t-s^ffri$ii, m 
mm 3 ^#j±ii!^ ^ 9 (o mtimizimmm^ titz 

[0047]-*. *^<7)#jEEIiS&«±, ±fEf-v-y 

*°y T@^^-f lot, mmm \wo* r ? .^m 

mm2co9vv9 , RVmffi 3co9x3y9*m*L. 
mU^^- i J^yrmmz^ii^ix^'fh ?n7?l 

mmt, mmnmzm^x£fcztimfcoo&%.m 

X 0 Wtf**r-**<I^i: LTiwfB^n.y ?H 

^SfI-^A7J$iit # w yggatttJE 
^£^-KA^-ro#£fg^-f SA-y-f y*-vmtt 

[0 0483 i^, *m<7)%f±mm±. mmj±z% 
mmt. mmmmwz£.t&mm]±z. mm 

m2ami^-Y^L, mmm2oomi^-moom 
mxj v*>m^<mmmzm'&w®m&wm 
m i <om^=e~ mx^A^^h ot* s . 
[oo49]^^fc#.igy -?m»ft}rpffl#i££«f 
5 §mi^- h tfit*&-r s «as«£E^ w o mt h t\ t tz x 
vmmmmzfrz <txhx<.mu -9mwmm 

¥Stffi#&-fl. ? n «y ?«g£AJ 0§i h z. k t i o 
fufE»b*§yh§<LTii;^ 
[ 0 0 5 0 ] § £> MIEU -^«liiafP$fl#S»i, m 1 

comi^-vRvm2com^~vmb. mmm2co 
mft=e- mcommxj v+yrm^&yffi&m&m 

m 1 WiffFE- mi: 0 A# V ^ W£> 0 , fffE U - ? 



[0051] mm^mmmmmi. muwmit^ 
j±Ltz^j±mj±^m,ti-tmj±mk , mtmj±mj±x o 

^mJlox^ >y^y^'ft^^MIE#J±gPtai7J^I>#J± 

mmt. mmgMmfttz$Lizm*m&&. mm 

IffiHTCjfPi a 'J - ? m^TO^s t * u i^^is 
jj!c-rsm2^h7yy'x^h, ^fi^, friEmitob^ 
y ^avifiEffi 2 v> h ? y 9 m^vftmm. 

[ 0 0 5 2 ] it. *l£Bj^¥»#M§§Mti. €?Jim 

§#)±$Mi5t . mimmmw^z^ti>m±m& 

2- . MIE#J±$iJfflgP flf S m 1 0 h 7 y ^ co y 

- ? rate^i±UTc:w /: h \ ) - 7 ■VikMM nr. . < t 

'j3S:fltfi£-rsii2oh7y^^fc, ^(Sx, fries 

1 co \>5> s Jx9iffi 1 w^x;HfiWtJgJjt$*i., fffE 

m 2 b 9 y vx 9i^m 2 co^izjimmizm^ti. m 

MWi l CrtxiiWMt \nM% 2 (?) *?x.)i Wtikfj^—W? 

xjin&su Tx^mzmmztitzmfcxfo h . 
[0053] _hlE^J; 0 izm&ztvfci-v-i'tfyr® 

t t, y^ y|C.^B§(7)=fc 5 t^gP«ii«J±^S< & 
^T£>i^-y^y7W£«i^#h5>yy'x?o 

[00 54] a^O»^B#(±m 1 <?)?n . y ^ £■ 

fmwmmmmTta^ t , ^-y^ yiiJ:,®B#{±m 1 
co9 u-v 9 mm^mmm&i 0 u&m^mmx 
#,jii-mioov~9 vmm m% t , iia^i&ff 

n 2 009 n >y ^ ^ ^r-gpmiJimJ±^®*MT-ai7J t . a- y 

y^B^ttm 2 «o 9 n -y ^ &friB^hiim«€J± «t 0 1 
ffiv«<7)»sT"ffi^^i>m2 to u -9w<mmm^ 

k . fflS^il#B#(i:^ 3 ^ n -y ^ ^fjfE#J±mJ±^S 
i 0 1 fiv «o«t§T"fii^ t"l> H 3 « u -9 «bS 
^ yyx^otemiitEr]jD§iii>€J±^f^B 

[00 5 5] 

imi<nmtomm mz^miz^xmmmm 1 
xmrn-ft. 

[0056] (hi mmm ) m 1 i£*mi<7)%m&z 
mitz^mmmmmoom^^i-y^ y ^ ht-* i> . 

[00 57 ] nitfe^T. ¥»ftlE«®»i. ffim^ 
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t'jw) ^m^fhtzmyu-^ (iai«fittrifti) 
v nmmm^m^hti^^a-y^^ 3 2 

XT>'T4 1 , 4 2 fc, #**y-fe;WatfjELTK(t6 

tlSlRllIK5 1 -5 2n (n(ilEffc) fc, 

8& 5 ! - 5 2 n fc*fim#ffilS 6 £ ^ I T#EHI±V 

[0 0 58] y-Kff»|R01E#5i-5 2n {i:, &1*C0 

^7*7- ^nfcffi^s^i. #^7"y- vrnxumox 

2 „(i, n-T3-r2fc*5^T3-^"30^^|5llf§ 

tvStt^s ixi. , i * u -tummx i o«t7" 

7- h**K#£M£EV B00I fcffittt* . #£E«£EV B00I 
tf^Sfuttifflfc?)* * U -feJWfiSHRS ft, -fe yxry 
7° 4 1 ^ coiEftr - ? £ tfj # L 9 , -fe y x r y t 4 j&> 
M*^$ft&T-?HetiL/i'9f--l>. *5Af3-^ 
3(±^o^yx7y7°4o5^oio&]i^LTiB1i 

oTt i<, 3ofiLhT*oTtJ:V\ *<9*£, -by 
2«ELTiSit£>ft£o 

[0 0 5 9] #U0j®7{i. flSgllHH 1, y'o-yy 7 !! 
«£1 2, 0ft-y?y/ffil 3j&>£>jfc&*§31 

[00 6 0] ffl£@S& 1 1 (4, »P*E V REF Clo'^ 
T«$ftl>FJr£^i£*!itJ±J; 0 t,#£E«£EV B00I *^ 

v ^gj&^jsrr a m%TJb <o , v B oo x yfSTtmET* 

ftffXx-^XfH^STfc Lt^o. 7 ^I4Wl 2« 

a££€J±T"fcft«'Xx- ? Xfl^- STfcLT^n 7 ; 
|g4«l 2fc|felMM$^l>^Oft^MfI^ 

4. 

[ 0 0 6 1 ] 9 n >y ?&£HIf& 12(1 WgHltfS 1 1 

<£A, <£B, *C££j£U ^^-y^ : >70S§l 3t 

[00 6 2]f^-y*:>'7Wl3ll ?n«y?&£ 

WCteJEEgS^fr^ #J±mJ±V B00T ^4ifiSct-|> o 
[00 6 3] #E€J±V BOOI (iW5g0Kf'fSSflfcitK 
Six, FifS^mJI fc£4,fco£«affcffl 
WSftT^S. #J±mJEV BOOT ^gK^j:Ot^< 



Srftff <C£ y 7 n v y 7 H£HIg& 12(^n7^M^ 

(ots^Bitrsiwt^isOii-r. #j±mj±v B00I ^ 
nrwowa, igKin o . i vi^mnmx% •? , # 
J±mJ±V B o 0I ^ l> t&gy^/H;^ t v * 

5. £0)i-3fc:. #J±mi±v B ooTomJ±(i. ?07?1 
i0» 1 2 a>*>t!tt&3ft£ ?n-yN C«§t 

ffi#rS<0TJ±*<. ffiif&§ftl>y 7 n-yy^A-0CO 
[0 0 64] #ffiHffiV E00I £fii7rf§/-K 

ut t * s . <r ft(i#J±mi± v B o o t m& < <n 7 - K WM 

im§& 5 ! - 5 2 n fcffttes *rt: v ^ 3t«> . ^commm 
7- Ywmmn 5 1 - 5 2 n ^-c-#j±mj± v B 0 0 T y </f 

09;tfcf. #J±€J±V B00T T"IBKi§til>^ 
wt-^otfcfta 1 , w^n, (v B00T K;k) 
t» yA-^a]7joy-Fo§*^Ty-KD 

tr 7- k d t^-v^°y ^ § ^ fcft?f §M£ ± 

:jy : ':^!\H'ivTi,. i';2 o o 0 p F t L/c.. 
[00 6 5 ] ^O/ift , ft-y^y/ffi 1 3 tA^J 

€ffiV B00T c7)mff±#i±» ( 0 . 0 5 VHS) f 
4 . WS0S&<7)W®lSi± 7a7^1t4^ 

i 0 iS< %^>X1rt> y 7 n -y y 7 ^^ih$^S 4 WSBia 
(i, l?n«y?gflrC&S0)T, #ffi«ffiV B00 i(±iaS 
fl+0. 1 Vj;i9ii«< : 5rS l rt{i^Uo 
[ 0 0 6 6 ] 4 fc, #£E@»7 to*3ii*4 7- HitftSfl? 

hik 5 ! - 5 2 n % t#E€E v B o o T commmmt 

y<;u-0. 1 Vfg^^T-L^ffiT^, -f<*t^n.y 
[00 67 ] m.E^tti@S#l 4(±, ^hgp*^fit*&3^S 

S^-y>f yt-b'i^B I MD LTA>f (Hig 

h) u^saj*i-4. 
[0068] ^xd^mmzii^x. 
E[gff# 7 cd WS0£# i i rv^^ - y*°y7W 1 3 
(i. ^'-^ f y^-Kfi-^B iMD^'n^ (Low) y< 

>vcDb%. ±MLtzX o ^mmcDm^m * . mvmM 
m&mmft v 1 - v 2 tt? v ^t#je«ev b 0 0 i 

[00 69 ] y^E- Hft^-B I MD#>vf 

y^Ot§, fl^HIKl Ki#jEE«jEEV B00 if:^« 
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S. ttz. f^^yrsii 3(4, #JEEffl*^>- 

[ o o 7 o ] mz, m i tzm Lf^j±®$<7>&n®mm 
[ o o 7 1 ] H2 (40 i iz^k Lt^wM^m-t^ms. 

[0 0 7 2] 02(;£tvr, «JEE«lffiIlF«H4(i. FJtje 

oap€J±v EEF ^ffi^t-i>a*Pmj±^@E2 1 fc. 
a*mj±v RKF fc^gpmismj±v cc ^ffiKtiR 1 1 ms 

Rl 2t*#MLfcmffi£Jtl:U JtSStSa^A-W 

y^-b'fl^B I MD^tfJ^-f ^2 

2fc£±oTSj£$;ft.T^£>. 

[0073] ap€ffi^@^2 i a, h t f n 
y#4±a«#M$fi, ffiK^Ri 3^tr^«jiw 

ffiV cc ^'EpjDS^SNMOS YvyiSZfQl Ik. N 
MOSf^yy^^Ql 1 is^-'-bfc'o UM>*b*Wy 
fa L#96IteSSR§#l£NMOS b^y^'-X^Q 1 2 
i, NMOSh^y^^Q 1 20>V— XfcSSJOTfiHSI 

[00 74]-*, WSHIB 1 1 (4, **mffiV REF 

#J±«J±Vbooi , 4fcldtfMls««EEVc C i:#ffi€ffiv 
boot *BfS^JtT^eWt«L, itKISS^Xr-^ 

15, R 1 6 i; , #IHtI±V B00I ^Bf^^Jt^ffi-f S 
fctfxoffiinSSR 17, R 1 8 k , SP*EV REF & vs- 
-f y^-Kfl^-B i MDtLfctfoTS^myAu— 

^ 2 3 CA7nWc*OJg 1 - 7 f24t, j£tfi£s 

Rl 5, R 1 6 t^fES ftfcmjEE£;W y*- Kfl^r 
B IMDtt^^-3"Cffi2i7)3y^V-^2 3tA*-r 
l>/iA6t0|l2OX^ 7 f2 5L -f y^E-Kfi-f-B 
I md ^MKtti^-ri. 4 26k t i oTfllJSS 

[0 0 7 5] 3 $rfl§l£fctivvt, mEEftmnis&i 

4 a , ^§ptiiitj±v c c £ as^ij tfc«£E t smmi± 

v RKF t £jt$;L, v cc xK>v REF f0fc yt- 
Kff-^B I MDtUMi/^ (A— w y^e-K) 
^K7Jt-|> 0 ifc, v cc xK<v fSF «t^Hy^ 
-Kfl^-B IMDfcUo^^;! (^-W^- 
K) itHlJ-tl. K = R1 2/ (Rl 1+R1 

2) TftS. 

[00 7 6] fflgmis 1 1 (4, ; W yt- Kff-^-B I 

hev boot ^wnm\Ltzm&kmmsN^ t zit 

«U V B00T XL>V REF Ofc#, Xx-^Xff^ST 

fcLTn^Wx/^tfcfrfSo ifc, V BO otXL<V 



L=R18/ (Rl 7 + R1 8) T"S> 

[ 0 0 7 7 ] i fc, W£Hli® 1 1 (4, A*->f y^- h'ff 
-*f-B iMDi»A>f i^t- (.A'-y-f y^-K) ofcix 

#£E«EEV B00I ^fitil^ML/S«J±i;^«}JI«J±V 
c c ^ffiffi^I'JUcitffi^tKL, V E00T >Mxv cc 
x"r-?xm^STk LXW WWilli 
V E00I <Mxv cc t^l»ti, 
x\msTkLX^AV^!V^ti~th, M = R 
16 (Rl 7 + R18) / {Rl 8 (Rl 5+R1 
6) } 

[ 0 0 7 8 ] 0 3 (40 1 iz^ L/i #J±@i$ 7 ? 
n -y ^^4z@S# 1 2 O-^M^^-f@^0T-* 0 , 0 
4(403(CiKL/i^n>y^^4i0S#l 2«tWf& 
7K-f^0T-S>l> o 

[00 79 ] H3t^tiat. ^Oy^MMl 2 
(4. ifr , i T«+ M m -Mi* T'lSS'l 

l,uy^y^3iL yymi/-^3H^ 

EB^jSflS^n-y^^ 0 SrKlKL"CHIfS«OlSflSI (Td 
a ) rt£(tg®3i*\ 7n>y7<t>AklX£tli-mi<V 

wmmm2k, yy^w^3ii^^$w 

7n7?^ 0 ^Kl ( I NV^ 0 ) , INV^O^VW 
U^tsSr^T^^BfS^ieia (Tdb ) 
Tn^Wtt^ i^INV^om VOUztt 
h k ¥m\Z)\4 VKMztzh? n «y ? 0 B £ JfJ^5ff5 
20g®IH^33t, UV^xU-^3l36^Efi^S 
9 n -y ^ m# o WWtftoTH FJtS^) 
^(Tdc) fSrMM^^tXa^UKMz^Ki , 
^ 0^n^K.;Kc5rl, ^B#t^-f K/kt^rl, 

>/ ^ ^> c * 3 3 4 1 c i o tsbSc 

$ilTV^ 0 Tdb=Tdc = 2TdaT"fcl> 

;^>liU\ ^ii^^ME^lTd^JK tt#*5 

<^s^<t tabs. 

[0080] it, U y^^I^-^3 1(4, Xf-^ 
Xfl-^ S T^N>f VK)W) k%mkLX9n -v9 4>0Z 

[008 1] ^fc, 04(;^J:3t, ?n 7 ^B 
(4, ?n-y ^^A^n^WWimtA^ 
^Sfi^-T^D, ^n.y^^. 0 oi:%T^ l 0^^3iEB# 
USTdb mmtlXiLhJiPh , fi-f Jt 5 0 

[0082] tfz. ^O7y0C(l 4>K1$)\ 
A V^V<ftjmnx*}\4 VK)Vkts:h\mxh 0 , ^ n 

-y ^ « o <r>±h}j? *) frt>mwmT d c mmtixiL 



(tmOO-182373 (P2000-182373A) 



*>_b&* 6 , fa-f -f it 5 0 %mT^i-^-T-& h . 
[ 0 0 8 3 ] H 5 am 1 L3t#jEEES&*^«. ^ 
-y*77W 1 3 OH 1 HiSMOfiUSSr^rrHIHfHT 

30&7- Ffc?£4i^|,lt£^£^M2T'£> 0 , 

07(305 [z^Ltz^- i Jxyy\m i 3 <^ai«g 
fitj£-rs#N m o s f y y is* 7 izm-h ma *im 

WBil ovfc-fSo 

[0 0 84] H5fcfclAT, ^llfiSM^-f-v-^yT 
0£#1 3(4, HI 4l l ZviLt:%3ffi%ffl<n j f- J r- ; JXy 

ym<ommzv~?%MtiMm4 1 ^iitnL^SfiS; 

T"fcl>» 7nv7<£Ci4U-71t«&iJ0i$4 l£tfL 

^ Aiim W^y 7 r 4 2 C 
l(;A7J§ti, ;n7^^B!il2<?)A77r4 3^ 

A*77r42St/^2cDA' 7 7r43(: 0: *h95*j|[*EE 

[0085] >;-7«it»M4 1 (4, 

y«B#fcil 3 CO A* .y 7 r 4 4 ^hlPiME V c c £ft 
^&£ft^NMOSF 7^^7,7(22 It, A-W 
7^-FfI^B I MDfc±oT*y/:t7#fffl1SP£*U 
}l^|lj#B#tm3 OA'.y 7 r 4 4 £#£E«EV B ooi Sr 
ttfe-T Stft«P ^ */HM O S MttH^S h7>y'x 
* (ITF, PMOSf^yyX^hftf) Q22fc, P 
M0Sf7yy7.fQ22 £ lEMi^-f § tft^ 
y-f y^E-Ffl^B IMDOy^/l/J^IfSK/L-y 
7F0S#4 5t, 7n-y7<£COy-^;l/£»f SF-'x 
;F^7 F0S#4 6 fc fc^Tf S*f j£"C£>§ . L^/^7 F 
0£#4 6 (4. 0 V t V cc fc CDmX^itth? u-v7 4>C 
S\ OVfcttilttjEE (V CC -V IH ) */Si4V B00 ii:^ 
TMrf S ffi^lJICy^iLtl 3 WS'.y 7r4 
4t^-f-S. #]EE«£EV B00I S:aj?j-rsSB^T 

& 5 y - f d , titfiv&z^m-h tmxDMMmm 

[0 0 86] d^ia^fiStfcv^T, ^-wyt- 
Fff-sf-B I MD^n^W (MSfflMW) <nh%. P 
MOSh5^^Q2 2*s*>t4fcft, U-7€it 

B imd#a>{ ^KyWyH»§) Oti NM 



osh7yy'x?Q2i^yfi>^, U-?«8W 
mhism 1 *^i4^gpm?Jimj±v cc - v TH «M£^rt 

« y-vmmmwk^ 1 ^^t-i>i^ay- f 4 4 1 

TflJO^SClfcT. 7-FCcA€G^FJt£comj± ( F 
7yyXfQ30y-^ifeiJ±) lilTOflUSidfc 

[0 087] <lC9fc#, 06, 07fc^-fJ;ofc, 7- 
FA, 7-KBO€J±(42V cc OT«lJ§tl, 7-F 

c ^mj±a 2 v c c - v TH mrtwio § tit . 

[0 088] milSttffiVcc^Vl iDffi^fcK A-y 
y^-Kfl-f-B I MDf4o^F</ycl> l 9, 7 
Xfl-f - S T (4^ >f VK)VX"t> & £ bb , 7 n -y 7 f64HI» 

1 2f47nv7^A^C£ffi;-f!>;fc%<7^-y; 
^y7Wl3C«fS„ Lti ; ot, 7-FA-7 

- f c commmmmj±v c c izitmivmi-z . 

[0089] «jg«ffiV cc ^latOft^mJItEHV 1 - 
V2cAfc^, A-W^-K^BIMDIin^U^ 
/Ut 0 , #ffi«HV BOO i *«««J±V B i DS< =Sr 
St, 7x-7xfl-f ST^P7K;W;5rD, ^n>y 
7^4:0^1 2(47n.y7^A-</>C^^^-^y7° 
0»13t:ffi»t4;i:S#il:U #J±*±V E00I 
ff 4 . , V B 0 o i tffifenWZV B i 0 ffi < 

Xf- 77sji-§-ST^^^l^^.;l/t;^0, 
vtmmWtl 2{47n»y7^>A-^CSr^^-^y 
#£E«EEV B00T *±{f5. ^cDj; 
o t LT«jg«ffiV cc *J»#«ffitEfflV 1 -V 2 cAfgffl 
T(4, #J±HII§ 7(47 — FD ca#J±«J±V e „ 0 T 

[00 90 ] 7- FA, 7-FBO«J± (2 

V cc ) (4, 7x-77ff#ST^^^K^T"fcl>fc 

WSM&VccizitmLxmsatl. fflL, 7^-7 
^f-^ST^n^l/^H^St, 7n-y7 0A, <£B 
3&*ff±-tSfcft, 7- fa, y-FBcoHJEti^tJf: 

[00 9 1 ] it, 7-FCc7)mJ± (V CC + V E00T ) 
(4, Xf-^STWWMiK €iH 
«ffiV cc t;JtMLTiiJDf 4. fit, 7x-77fi^S 
Tfr'n^K;W:% l>t, 7n.y7<^C ^f?ih^l> it 
ft, 7-FCtomJ±i4#^fcticm£ii!>„ 

[00 92] mi®«J±V cc ^'V2 iDSv^fc^, A-y 

-fy^-Ffi-^B iMD(4^^^^;Ft;^ 1 9, #J±€J± 

V B00T ^BfSg<7)«J±Mx cc V cc j; 0^<^l>fc, Xf- 
2 (47n •/ 7 ^ A~<£ C * T^-y^T^W 1 3 W± 
t , #J±€EV B 0 0 T mmnmSM x v c c i o ffi < % l, 
2(47n.y7^A-0C^^^-y'^yT@ 
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» 7 ti y - h* D tO#J±€J±V B0 o T ^'HffS^mJlM X V cc 

[0 0 9 3] ifc, y-KB^mffi (2 

V cc ) Xf-^^if S T*«A>f WTfti k S 

^SWn^K;K:^i^P7^0A, B ^"ff it 
■fS<0T, y— K A, S-VBOVEii&xlzWmZti 

[00 94] y-FC«fE (2V CC -V IH ) 

T^n y & a t y n «y y * c ^#it.-f h cox\ 

y- K c«tffi(ii« IdfettSftS . 
[0 0 9 5] }l^ffil#€J±lEHVl-V2 

b o o t ± 0 S V TOEA^Sft S<7)T*b5 > y x yQ 1 <?o 
*E0*T£ft/hlKKW£ 4 - 1 . #£B»*tf)S^ 

[ o o 9 6 ] § a> v-tmtmm&i 1 

ty-Kc<7)«j±(ivcc+v B:oi t^o. iovjs 
Lfc^t, b5y^yQ3^y-x- 

[00 9 7] *IWJOj; o 4 1 

HSttSi, «ii«ffiV cc j&iV2J;0i«<^^Ti>y- 
h*C^«£E*2V cc -V IH , -t&fcM OVHTCii 
s i t tfx°$ s fcft , b y y yx y q 3 (4 y-x t yx 

[00 98] ^t*^feM«#J±HI^7 *-&tf^N*«c|E 

'ti^E^rvsw xmnz^xwmtz . 

[00 9 9] 08tt*^o#l±0S#oi? l ^IfeM^-ir 

[0100] 08 t^t i o fc, *^Mo#U0S#7 
£ff;t^«tf«lgM(4. PS^tt#^J&S>P£IR 

2«, 2i^)w (paKaitftjp^naiiB 

3 fc N WfcWMXfoh T -i — 7°N ^x;HIJ^4 5 4 ) fcj; 
-?TPS«5 1 fc^liStU P^x;tx^ii5 3(4y^y 

b'Tffifrt&n* ffi±-t 1 . 5 VfcAW 7X§ 

tiX^l. 

[oioi] &m®m ziitsmmmsmmz^ p* 
s b y y ^y y 5 5 , %x/n ^x;m« 5 6 ftfcffM^ 



pmo s i- y yy'xy 5 7tfft&t& „ 
[0102];;t\ a*-W > Wf^s^ftb LT^h 

gfimw±v cc = 5 v tiast-i. t . mttz x ? tf- 

^tK^tHIB 1 3 coy- F A&W- K B 
Snmos hyy^xyQi— Q4(4NMOSbyy^' 

[0103] LWot, ^iim«mJ±V cc ^'ft<5:o 
T t h y y y'X^ tOKt^JltEPJlDS^SmJI&ff £fffi 

jarttw** a*-w ymmxM-m 

nlHko h y y y\x y l 9 , h y y y'x y to y - 
xtfzli F W yjj>t> PSS 5 1 ^fflfcgiEftS 

[o i 04 ] hyy^'xysrftifjifflosfjyn 

£ Fyyy\xy4/ii4y^ y^/i^FyyyxyfclHi- 
xli-eSSt-f l> - fc !> 3ttf> . S'Jvx y , MS 
,Gtiny W/^- < y-'. J; o y , iju^ x v tmm 

[0105] tfz, m2mMco£ot l z^ yj7t-vm 
mttimmmcohyy^x^imb^mmzLx^^ 

[0 106] £tl, NMOS Y-yy'JX^Q 1 Sr^JIf^ 

IgDf i 0 , /J« h y y ^ y ^x t «J± 
i^^-y*.°yy@j?^^Hi|T"§ s . 

[0 107] (H2HMM) 09{iEllt^L/S#ffi@ 
f-^-v^yyUI^ffi 2 £ftt*Z»ffj££^ 
fllIKf@'Cfc5. S/i, 01 0(409 t^L/i^^-y' 

t$> *) . Hi n409t^L^i^-y*°y7«<^h 
gpmsmjE^ttM^^^y- Kt^-r s^^e 
^w^^^yy7T"fcs 0 01 lt^LstA*- 

y^y^-Fff-^-B i md(4. ^~Vtf®t)^hmi$ 
9MVKV cc coim^^L. *<r»\A K;PO«J±(4 

*yyw&«t^NMos hyy^'xyt^-r-g. 

[ o i o s ] H9tfcvvt. *Mmm?Mi±mmt 
zj-^-ittfyrmmi. mi4nz*LK.m3mme> 

c) ^»s^»t-i>miou-ymfM[j0if^6 1- 
m3^y-ym»fLWJ0£#6 3 amtzm^xhh, % 
yn-/yy^A-y0c(4. 03t;^t^yn^y 

^felUi^l 2T«L^yn-yy ^A-^C^KfeSii: 
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i <o u - ? wmwm 6ii^n-y^B 

co y -?vmm m% e 3 amsms. v B0 0 T 
[ 0 1 0 9 ] m 1 « u -?m«fiiM 6 1 a. a*$ 

ixi^-o^^^WM^-fh. PMOSf^yyX^Q 
3 1&VNMOS b5y^^Q3 2*^jS5>f ^n*- 
*7 1 fc, A-y^y^- Hf^-B IMD(:L«H\ 
a*-w vwmm\zA yj<-?coNMO sh?y ; Jx? 

y^-Mi^-B I MD|;U^\ k-> < > j/t^iiH: 

5&tSfc#>tf)A*>f 7-X@g#7 3 k £#t&flfj£T*>&. 
[0 110] A^7^0i7 314. h*W yfcy-h^' 

jyidjfMs^NMo s b 7>i/x?frt>m&, m*\ 
izmmztitzmwM vd 1 , d 2 1 , r-^ *- 

KfcSflfcSSRSfu ^n.y^A^J^T^y/^7 
^M§tLSNMOSb9>-^^Q3 3i:^t-Sffi 

fiSTfcs. fifltoiWFE-mKfi, h^y^'x^Q3 

23& J *yfS«OT, h5V^Q3 3«KWytff 
tfllffOvmSrO, b?yyX^Q3 3U»flsL&ir>. 

[oiin m2c7)>)-7mmnmm%62im 

:\; >.':•')• '>\\:MW..--j:. ; . ;.. f>A'-?7 4 
tffil&5*i.S««3fii^ffi«£EV B00I T* 0 . AW 7X0 
$76 (4H3*J fcSMftSflfc 5 FD 3-D 7 
fcNMOSh5y^^Q3 4i:S:^rf Sfl»jaS-C*S. 

^ yA-y 7 4 £»f£P mo s hjyvxfny- 

Zfitv VK)Vi/7 9 7 7\±?U>y?/4>Cjfi)\4 UK 

)V (v cc ) cot^ y-x^#J±«J±v B00T -c-afes_hlE 
p m o s b ^ y y'x y £ * 7 $ ^ 5 tiStt t> fix u 

4. 

[0 112] ^-h@^7 5toV^T!imi^'J-^m 
MW@?£6 l&^2c?)U-^«giatpSllHlB6 2 coy 

- 1- 0£#fc ^a^SfiScT-fe s . ^\mmmm 1 sus 

[0 113] £c7)±3$rfl!Ji£fctiVvT, i?l^y-?m 
MW@$6 l-m30U-^^«iJ»6 3tt. A 

7^b *j a* § tii m i z> u - 9 mm&mn e 1 s 
if mm-? mwmm 6 3«>f^W7iK 

(4 V c c ^»§£ ^Pfl> ? n >y ? #ffl:fj § *U ? n -y 7 * 
c^A^§til>m3oy-^mfM[J0S#6 3o^ yA 
- 9 7 4 ^ £> it V b o o T '5 Wt" « 9 n y .7 //m+t$ 

[0114] — A-y^ y^_Kff^B I MDAtA 



.^b^/i (A— <>f«B^) ay c %, &x<oy-h®m 

HS-fSo Z<Dtz#), &*C04 WWtfJNMOS 

>v*9<nwmmk. l, m i « u -^m^wMH^e 
i 3 so u h^mm 6 3 m^mji^n 7 

/M4«i W^f r^HKti ^ TFJtSoy^ t ;|^ 

[0115] 09fc>^L£^7X@g#O»C1i:. n 
^ H OSTi^i 0 , 74 H 1 

6 1 2 co u - ^ m^fP$o@s# 6 2 ^ ^ a v c c - 2 
m-? n$?Mmm% 63hi±v boot -5v th 

[0116] IcDk^-. Ml 0. Hi lt^-iot, 
y- h* as, txy- K b comjltt 2 V cc - 2 V T H lilT 

(8. tCfPM^fL, y-KCO€J±(4V cc + 

V B ooi-5V TH lilT (8. 5V&TF) mMZtl&, % 

$mm\\z&^x. #ff«i±v B00T (4WSEii&i i 
mm%-m 3 <n u - ? m^wsya^^iw^ rx@;?# 7 

3 , 74t;o y ; O^tS^fflPfi Lfc i i: t <t o T^ii 
Si<7)T14=5r^o wv^i.ix(4\ am 7^HIffi7 3, 7 
4(4y-HA-C^mi±^FJt^fitfW^T. ffi^gP^) 

y - ? tfinw-t* fc«x^> t o . #j±«j±v b o o t (± 

[0117] WmmX\l, NM0Sb5yy'X^&^" 

>f H*a l t y n -y tmmymm&m&im. 

&t &m ^ Liztf. p m o s b ? y i/x 9 % 94 *- 

to 1 1 8] ^mmmxn, ^n^^/^Av 
<^ c txrn i « y -y tt»«j0S# 6i-mw 
~?m^mmm^e 3 &i^t^M&*L/s^\ h y yy 

i.(f. m3^y-ymaSffPM0S&6 3«t£l^tT. n 

1 ^ y «asaqi®i[ig& 6 1 . swb 2 o y - y m^w 
6 2 ^istt^v ^ i 0 & lx fc i ^ 

[0119] ^t*HJSM^#J±@^£^fe¥»#clB'l 

[ 0 1 2 0 ] mi 2iz*9tm<7Mi±m%?M2mmmit 
-kts^mms/mmcoTJ u mm^tmwmmxh 

^r*s. 1M1 2(41ilT^fMT-^«^gP^ffi^^ 

[ 0 1 2 1 ] M 1 2 tS^-i 3 *SlffiM^#J±0S§ 
£ffii/i*»#:|&ligMa. PS^W#:*^fi£l>PSS 
81£^rt. PSK8 lt±yft y^;^IM^^^A°yy 
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[0 12 2] ^^VtjmmftteliNMOSh^y'JX 

Mi. PmU8 l 4fcliP*R8 im-evUTXjfi 

\mz tii r^co p vxjvwj$nzm8.zti& nmos 

I.PMOS h5yi/A?87tftF&tZ>. 

[0123] a- w yfflm<o£ftb hx^ 

OSb9y^X^Ql-Q4tMJtGt-|»NMOS YvV 
i?A 9 8 5 CDV-X & tM V VA V\t 8 . 5 EtTtfWW 

§ tit ^ s, , p as 8 1 1 vmmtf 1 o virrfc 

[0124] Lfc #o T , U -^m^Iil-S £ t "Cffi 

4^ s , p ss 8 1 ommtmz «t & * ^ y * >vmm 

[0 12 5] i8MI±?)h7> : JX?$;m^XR 

copmmttdip vxjvfttziBtiLLxm—M <a r 
j±£{**&LTi, pas^mfiL^u-^m^ctDJi^ 

[0126] tfz, ^-yA yi&mx^s.m^hyy 

¥X 9 tfffltlLti 0 , h5VyX^y-Xi K V 
A y to P &M 8 1 eyfifo kzffiih >J - =Sr < & 

[0127] jp-tT, §11 nmm^x o wnvrnm: 
mmiz-r&mm^tzfo, w««ig^io 

[0 128] (H3S§5ftffl) HI 3Ji@lfc*U;#£E 

^-tlll«c&6. 

[ o 1 2 9 ] hi 3(:feut, xmsmw-v-itxy 

rt-yAyffimfc&fn-y? UA, 4> 
B, 0 C ) fc#>tf>3S 1 <Z> U -?«SEW 

9 1 ~£S 3 O V-?%Wfflm& 9 3 Officii 

y~rmm±>*-yA y±-vimB i MDiBtMkftJrt 

l>§?4 (OA yr\~9 9 4 £*-f Sfl&ST&S . 
[0 13 0] lgloy-?m«»£9 ltt, ?n-y 

Astern* u ^um^^c ltatfrt* 

b* \m B I M D ffXh £ ix, a^iftfWti ? n -y ? 
^A&R3feLTJSl^yA-?9 5«ft7J:?n-y:?k 
^fflc^n>y?£ft7jL, A'-y^ilK^nv? 
05EB:ft£fPjM"£ffil0>NANDy— h 9 6fc, HI?) 
N AN D y*- b 9 6 Oft7Jfc-^»g^*l, #£Effl* 



[0131] S?2^y-?m»«M9 2«, ?n-y 

M2CDA yj\-9 9 7 k, 9w9 4> B&tfA-W y 
^- Ht^- B I M D #A7J §*U ffi^»#B§tt ?D7? 
0B^ReLTH2O^y^-^9 7^m7J^o-y^i; 
|5|ffi^^n^y^^^L, A*-y>f y^B§a^n>y^ 
^aj^^ffih-fl>Sl2 0NANDy-h98t, SI20 
NAND^-h9SOai7Jt-^ff^5il, #J±ffl=¥ 
■v ' s> ^ c 2 ^Ui7J^(cfW;^$^V/-itW#A^^ 

y^ci2t h n$ixfo h „ 

[0 132] H3^y-^^MlJ0£#9 3«, 

^n.y^^CSrMteai^L, #J±ffl^^^°y^C 3 tffi 

yA y^-vimB i MD^'A7j$fi, ast&{wa^ 

n -y ^ 4> C ^^fe LT§I 3 coA yrt-9 9 9 tOffi^ 9 n 

•y ttm&ntuvtzstfiL. x-yA ymmt 9 

fc.gf3^NAND>*-M00 C0ai7J t-SH**fiSBi!§ 
*U #£Effl^-v^^C 3«tB7JSt«^gM§tl^ 

[0 133] 5rts, Sil<7)A~yrt-f9 5. m2<DAy 
A-*9 7, Sfl<0NANDy-h96, af f S52<ON 
AND^- h 9 8^i±^«i®mJ±V cc ^f*^§tl, H 
3<7)-<yA'-^9 9SV'H3S0NAND^'-M 0 

^99ti3«NANDy-'~M00lt 
/^7^12 1, 12 2^U^n7?/*ChA- 
>^ y^- b'ff-^B I MDifimZtlt. ^^ftoSfiSc 

lirn 2 mmm t rst-S) s ^» , *<mm$ t mth . 
[0134] mi^u-^m 
^wj0^9 i-m3oy-^m^wj0S#9 3(±, a* 

-y-f y^-MI^B i MD^'n^K^ (31^16^ 

B§) <T)t%, ^(7)NAND^-b^07^M^ 

95, m2C0A y^~99 7, H 1 ON AN D^'- b 9 
6, H2c7)NAND^'-l-9 8, ~B0IW> 30NANDf 
-M 0 0 ^iilif iiaVcc^Ii^tt 5 ^ n 7 ^ 
^ffi7J§tL, m3(T)Ay^-9 9 9*^(iV B00T «M 

*^rt4^ny^3&*ai*5^s. LWot, mi oy 
-?9£mmm9 1 &vm2 « y — ^«sse«jmhis&9 

25&^(±2V GC (7)»M^^| ) ^n-y^^7J§tl, H 

3 o y «sfacpsumj?& 9 3 ^ttiv B00I + v cc «@ 

Z^i'tZ>9vv9tfliij]$tl&, 
[0 135] — ^r, A-y-f y^-Kff-^B imd^a 

- btt^m^ n -y ^ imk^-tttztHiJ ^ 
/t/tSS-rSo ^Oi;#, §gl<7M yyS'-^9 5— H3 
^^W9 9*f(t#?n-y?£ai;frf£fctf>s Hi 

c?) y - ^ @k 9 1 ~m 3 o y - 9 mmmmm 
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9 3*»^>ii, ^m2-9«#ffiM^tA'y^t§i* 

[0136] L/;^T, 3£ 1 g£«W&tfSS2lSjiWi: 
liHit, A-y>r yMitft-^y7W«h7>- 

[ 0 1 3 7 ] £iy ±IEH 1 Slfi^M 2»feWT-^L 
[0 138] 

\mmm ^wmaxmrnttz^o^m^tix 
[0139] ^mmm&m< ^x t t- 5 yy\x? 
#r & s w >mmxMi±®m hyy^x 

[0 14 0] h5> : Jz?*miEm<7>M7n 

iUirf S ^Aftfc < £ S *tf>«3t 3 * h J&H68 I , 

y yx ? cw-f x t < & 4 ; fc A 1 * v , f- •■/ r 
mm. ~?>y7°mmzm*^&c\ttf%\\ 
[oi4i] ifc, s&28£*W£>j; 5 1, hse 

4. 

[0142] a*;, si<oh7y^*x^^#jE^)OT 
J±T-iBKnM> i 3 k Uc?rt\ ® i eo b 5 y y*x 9 tfOffi 

[0 14 3] §A>t, «J±Oh7yy'X^^ffl^T# 

mmzmtfLix ^mwrnrnttzn^Pkcomx 
v-tmiimititz o . m&mmz&z'tz. ttf^tz 

[HH^fSMftBJl] 

[01 ] *%BJt0#J±@^^ffi^^¥3»#:iB'IS^E^1i 



[02] Hi ^L^#J±0^WI>«J±^tii0SM 
[03 ] 0 1 fc^L£#J±lI»WI> ? n >y y^£@ 
[04] 03^Uc^n-y^^0£#oKi#o«^$- 
[05 ] aiSLt#EWtt5ft-y*77" 

m&m i n5fe^Wfi!c^*-r@s#0T-*i> . 

[06 ] 0 5 t*Ltft-y*y7W(0#y- 
[07 ] ®5!ttLt:**-i?#>7®m<?)ft&Wm 

[08 ] *^0flo#J±@S#om 1 HSfiM2:#tf^|Eflsie 

'ifgM^rv^ xmm^-tmmmmxhh. 
[09]0i {z^Ltz^jm^mth^-^yr 
mi&nm 2 mmm^m^^i-mmxh s . 

[010] @9t*L/-:fY-y*">-7W«#/-K 

[0i i] 09t^L^^^-y^y7W^hgp«iS 

[012] *mmBmm2mmztts*mfc 

[01 3] miiz*ifc&jmmtftrtii-*- s J#y 
rmmrn 3 mmmcomm^tmmx% & . 

[014] ^*cO#J±0S#A^S^^-^yT0^ 

[0i 5] 01 4tc^t^^-^-y^ 0 y7W^)#y- 
[016] 0i4(c^L/i^^-y^y7Wo^iim 

l b l 2 **y-fe;l^$ 
2 n--v"-:;-y 

3 h 3 2 *5Af3-y 

4 h 4 2 tyxrvr 

6 #JEH 

7 #J±@ii& 

1 1 ¥U5£m» 

12 ^n-y^^4i0£# 

1 3 ^-^-y'^y70^ 

1 4 wjm&m% 
2 1 s*mj±^0£# 

2 2 W.\ayaynv~y 
2 3 H2^3yy\ 0 ^-^ 
24 $imfyf 

2 5 I2m^yf 
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26, 


7 1,74 


7 2, 7 5 ^-MUKf 


3 1 




7 3, 7 6 


32 


$ i commmm 


9 4 %A<nAV>^-9 


33 




9 5 glW'fWW 


34 




96 il«NANDf-b 


4 1 




9 7 gf2£>>f y;*— * 


42 




98 ®2<7)NAND^-b 


43 




9 9 %i3<r)4>rt-9 


44 




100 g3»NANDy-b 


4 5, 


4 6, 7 7, Wi^7MB 


1 1 1 #J±gP 


5 1. 


8 1 pas 


1 1 2 #J±§W 


52, 


5 5, 82, 8 5 NMOSf^yyX^ 


12 1, 12 2 WW*'?* 


5 3 




C1-C3, Cll, C12 ^9 


54 




D1-D7 y^Jt—Y 


5 6, 


8 6 N T?x;MIii 


Ql~ Q4, Qll, Q12, Q21, Q32, Q3 


57, 


8 7 PMOSb^yy^^ 


3, Q34 NMOSh5*yy'X? 


6 1 , 


91 mim-?wmu\m% 


Q22,Q31 PMOSf^yyX^ 


62, 


92 ®2ou-?m*iP»s 


R11-R18 ffift^ 


63, 


9 3 JS3«U-:?mi«'» 





6 5fffi» ■rS^-MSJURUSS 



4/1- 



3, Do, Doz 



[010] 



[01 5] 





(t7))00-182373 (P2000-182373A) 



[02] 

/2i sscexsigih ,-14 
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